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nojiHpM3aTop 

I isoopereHne OTHOCHTCM k onrnKe, a hmchho k ooTHHecKHM nOji5ipH3aTopaM, KOTopbie 

MOrVT OblTb MCnOJlb^OBaHbi B ^HJ^KOKpHCTaJIJIHHeCKHX JXUCUJIQ^X, B TOM HHCiie npOeKUHOHHOFO 

Tuna, 5 oc BexHTejibHOH annaparype, b onrHHecKOM npnGopocTpoeHHH. 

licno.ibsycMbie a Hacroamee BpcMH nojinpHsaxopbi flMxpoHHHoro Tuna npeacTaB.aaK)T 

COOOH OpueHTHpOBaHHyjO OAHOOCHbIM paCTH^KeHHCM nojiHMepHyK) nJlCHKy, OKpaUieHH^TO B 

Macce anxpoHHHbiMH opraHHHecKHMH KpacHTCJi^Mw njiH coeztHHCHimMH Hona [1]. ripii 
npoxo*>KaeHHH HenojwpHSOBaHHoro CBera nepea nojiHpHsaTop ^HxpoirHHoro TTina [1] oaHa 
.iiiHeuHO-nojiapHaoBaHHa^i KOMnoHCHTa, ruiocKOcrb KOJieGaHHH KOTopofi napajuiejibHa och 
nornoineHn^i. npaKTiiHecKH nojiHOcrbio norjiomaercH h hc Hcnojib3yeTC5i, cooTBercTBeHHO. b 
aa-abHefiiiieNt. ^yra^ opToroHajibHaa jiHHeHHO-noJi5ipH30BaHHaH KOMnoHCHra, T.e. Ta, b 
KOTopoH njiocKOCTb K0Jie6aHHH nepncHi^HKyjiHpHa och norjiomeHiia, npoxonirr nepes 
no-TapiisaTop, HcnbiTbiBa^i SHanHTejibHO MCHbuiee norjiomcHHe. TaKiiM oopasoM, 
oc\TiiecTBjmeTC5i nojinpHsaujia npoxojxnmero CBcra. 

HenocraTKOM yKasaHHoro ruiCHOHHoro nojwpHBaTopa z^wxpoHHHoro Tuna HSjiaeTC^i to, 
HTO B HeM HcnojibsyercH hc 5ojiee 50% aHeprwH na^aiomero CBera. 

lisBCCTHbi Tajcace oriTHHecKHe nojiapHsaropbi, "paGoxaiomPie" sa cner apyrux, hcm 

aJIXpOHSM, 4)H3HHeCKHX HBJieHHH, HanpHMCp, Sa CHCT paaJlHHHOrO K03(J)4)ITimeHTa OTpa^CHIt^ 

CBera, Hik4^Q6iEero pa3JiHHHbie noji^pHsauHH. nojinpHsaropbi TaKoro Tuna Ha3brBaK)TC3j 
crrpa^KaTejibHbiMH, b hhx HcnojibsyiOTC^ hbjichhh jimhchhoh nojtaproauHH CBCTa KaK npH 
mmeHiiu h orpa^KeHHH CBcroBbix nynKOB ot noBepxHOCTH juoobix ^irojieiopHHecKHx 
MaTepHa."ioB noji HaKjiOHHbiMw yrjiaMH, 5jih3khmh k yrjiy Bprocrepa, xaK h npii HopMajibHOM 
( nepneH:iHK>7uipHOM k noBepxHOcxH) najicHMH h OTpa>KeHHH cBera ot noBepxHocxH 
aBy,TyHenpe.iOMji^ioiJHHx MaxepHajiOB. yjiyHuieHHe nojiMpHsyioinHx cbohctb ziocTMraercH npH 
Hcnojib30BaHHH MHorocjiOHHbix KOHCTpyKL^HH OTpa>KaTejibHbrx noji5ipn3aTopoB. 
(>rpa>KaTe.ibHbiMM noji5ipM3aTopaMH mo>kho Hai^a^aa^ rajoKC cjioh xojiecrepFiMecKnx >KHjiR>ix 
KpiiGTao-ioB. npn naz^eHHH HenojmpH30BaHHoro cBera Ha KOTOpbie oxiHa uHpK>'jmpHO 
no.aHpasoBaHHaH KOMnoHeHra ceera (HanpuMep, npasaH) npoxoAMT nepes cjioii X>KK, a npsTZ^ 
(neBa^i) OTpa^Kaercji ot cjioa X)KK, ocraBaMCb jicbom uwpKyjmpHO nojiHppooBaHHOM. 



liBBecTCH noiwpHaarop OTpa^KarejibHoro runa [2], BKjifonaiomHH no KpafiHefi Mepe omm 
aBy.T\-HenpejiOMji5?K)iiiHH cjioh, HanpuMcp, opueHTHpoBaHHyK) OAHOOCHbiM pacT>?>KeHHeM 
no.iiiNfepHyK) njieHicy. npewMymecTBeHHbiM hbjihctch BapnaHT Bbino-iHCHUJi 3Toro 
no-iapMsaropa, b KOTopoM flByjryMenpejiOMjiHFomHe cjioh nepeiiyfOTC^! c ormiMecKH 
!i30Tpo~Hb!MH cji05?MM. FlpH na/xcHMH HenojiHp!!30BaHHQro CBCTa Ha TaKOH non5?pH3aTop 
OTpa/KaTenbHoro rjfna o^Ha jiHHefiHo nojiflpHaoBaHHa;^ KOMnoHCHTa CBera cymecTBeHHO 
OTpa/f:2eTCH, a ;zp>Ta5i npoxoAHx nepes nojinpnaaTOp. TaKHM o6pa30M, oc\mecTBJi?ieTCH 
no.iiip'^-sauHJi npoxonKLuero jih6o orpa^CHHoro CBcra. 

HeaocraTKOM H3BecTHoro noji^ipHaaropa OTpa>KaTe;ibHoro xnna [2] ^isn^^cn to. hto b 
HeNf T3JOKe ucnojTb^yerca He 6ojTee 50% aneprnH naAafomero CBera. 

.Aj-iajioroM saHBjmeMoro nojinpnaaxopa MO>KeT cjT>'>KHTb raic^e hctomhhk uHpK\ ji5ipHo- 
no.i^jpi'isoBaHHoro lOJiy^iCHHH h npoeKUHOHHa^ cHcreMa [3]. 3tot hctomhhk uHpKyji5ipH0- 

nO-THpif30BaHHOrO HSJiyMCKHH BKJIIOHaeT no KpaHHCH Mepe OflHH CJlOfi XCTeCTCpifHeCKOrO 

>KioKoro KpHcraJUia (X)KK), sepKajio h hctohhhk Henoji^pHsoBaHHoro H3,T\^eHHii, 
pacno-iOKeHHbiii mok^v 3epKajiOM h cjioeM X5KK. yKa3aHHbiH cjioh xonecrepifMecKoro 
-/KiLTKoro KpHcrajuia ^iBjmercH nojmpH3aTopoM OTpa^aTCJibHoro Tuna, T^e. cpeacTBOM mm 
pa3ae.":eKH5i na^iaiomiix Ha nero HenojiHpH30BaHHbix CBeroBbix nyHKOB Ha no7DipH30BaHHbie 
npoxoiL?miHH H OTpa>KeHHbiM cBeroBbie nynKM, HMeiomHe pasjiHHHbie ^OJI5^p^^a^HH. ITpH 
nazieHTni HenojiHpH30BaHHoro CBcxa Ha cjioii X^CK o^na uHpKyjmpHO uoA^pifsoBanmsi 
KOMHOHeHTa CBera (nanpHMep, npaBan) npoxo;iHT nepes cjioh X^OC a npyran (jieBan) 
orpa^KaercH ot cjios XDKK, ocraBa^icb jicboh t^MpKyjinpno nojmpH30BaHHOH. npH naaeHint na 
3epKa-io jieBan uHpKyjwpHO nojwpHSOBaHHafl KOMnOHenra orpa^aercH, craHOBirrcn npaBOil h 
THioKe npoxoziiiT Hepe3 cjioh X)KK. B 3tom HcroHHHKe b noji5ipH30BaHHoe lOJiyneHHe 
npeBpaoiaeTCH npaKTHHCCKH bch aHcprwii HcxoHHHKa aenojiiipHSOBaHHoro HSJiyMeHH^j. 

HenocraTKOM aroro HcroHHHKa ^bji^ictcm to, hto ero KOHcrpyKUH^i ooi^eMHa^, a He 

n.T0CKa5L B BHiXe njlCHKH lUIH njiaCTHHbl. 

Hanoojree 6jih3khm no rexHHMecKOH cymHOGrn ^ib^thctch Pf3BecTHbrH nori^pmarop [4], 
BKLTfOHaioiiiHfi cpencTBO xuiH npeo6pa30BaHHs BxoAHiuero Henoji5ipH30BaHHoro csera bo 
MHo-4cecTBo onHHaKOBbix CBCTOBbix n^-MKOB, nojTHpH3>TOmee cpcACTBO Djui pa3aejieHH5i 
Heno.T^pH30BaHHbrx cBeroBbix nyMKOB Ha noji5ipH30BaHHbie npoxozuimne h orpa/KeHHbie 
CBeroBbie nvMkH, MMefoiUHe pasjiHsHbie hojl^piisaUMM, cpezicrso ixJi^ MSMeHeHii^ no-i^pH3auuM 
no-i5jpir3auHM oTpa>KeHHbix or nojiHpH3yK)Luero cpeziCTsa CBeroBbix nyMKOB m orpaA'aiouiee 
cpeacTBO. HanpaBJi5!iomee sbixoA^mne h3 noji5ipH3aTopa cseroBbie nyMKw no cyuuecTBeHHO 



Heno.n5ipH30BaHHbix CBeroBbix nyMKoe na nojiapMsoBaHHbie npoxoA^imnH h OTpa>KeHHbiH 
cseroBbie nyHKn, jiMCiomHe pasjiHHHbie nojispHsauMw, BKjitOMaer napy nnaneK-rpnMecKtrx 
noBepxHOCTeri, pacnojiOMccHHbix non cymecxBeHHO HaKJiOHHbiMH yrjiaMH k och cseroBbix 
n\*MKOB t uoa yrjiaMH, 5jim3khmh k yrjiy BpiocTepa) , a cpejtiCTBO jxnsi HaMeHCHiUi no.i5ipM3auMu 
B:-ciK)MaeT nojiyBOJiHOByio njiacxHHKy, noMemcHHyio MC^K/iy HasBaHHbiMn noBepxHOCTHMit. B 
i:3BecTHOM nojmpn3aTope [4] oxpa^KaiOLuee cpeACTso BKjiKDHaer napy unaneKrpHHecKHx 
noBepxHocreri, pacnojio^KCHHbix non cymecTBCHHO HaKjiOHHbiMH yrjiaMH k och CBcroBbrx 
n>"HKOE (nozi yrjiai^ui, Go'jibtuHMH yrjia nojiHoro BHyrpcHHero OTpa>KeHH5}) H3BecTHbiH 
no."Lapii3aTop HMeer BbicoKHH 3HepreTHHecKHH K03(J)4)HUHeHT npeo6pa30BaHH« 
Heno.-LKpH30BaHHorx) CBera b nojinpHSOBanHbiM, T.e. b Bbixo;i5imHH noJiMpH30BaHHbiri cbct 
npeBpamaercH npaKTMHCCKH bc^i SHeprn^ HenojmpHSOBaHHoro CBcra, m cpaBHtrre.ibKo fliocknto 

KOHCTp\'KUllIO. 

HeaocraTKOM HSBCCTHoro noji5ipH3aTopa [4] HBjmexcH HCBbicoKa^ creneHb nojujpn3auHH 
Bbixoa5niiero CBera, a xaioKe cpaBHMTejibHa5i cjio:^HocTb ero HaroTOBjienioi. 

SaaancH HSOopereHMa mbjihctch noBbimeHHe creneHH noji^pH3auHH Bbixoo^rmero h3 
no.i5ipH3aTopa CBera npH coxpaHeHHH BbicoKoro 3HepreTHHecKoro K034)4)nmieHTa 
npeo6pa30BaHmi HenojmpHSOBaHHoro CBcra b noji^pH30BaHHbiH, a xaioKe ynpoiueHne 
KOHCTp>-KunH nojuipHsaTopa. 

FlocTaBjieHHaH semana peuiaercH b nojiHpHaarope, OTjiHnaiomHHCH tcm, , hto oh 
Bbmo-THCH B BiijEie HO KpaHHCH Mcpc oflHOH iTjieHKH HjiH TuiacTHHbi, HasBaHHbie q>encTBa 
HaHeceHbi Ha ee noBcpxHOCTH, HassaHHoe nojinpHsyiomee cpeACXBO BKjnoHaer no KpauHCH Mepe 
Q-iHH aByjT>'HenpejiOMJiKK)mHH cjiOH, nosepxHOCTb KOTOporo cymecTBeHHO nepneHniixyjiapHa 

OCH CBCTOBblX H^'HKOB, Cpe^CTBO JXJIR HSMeneHPiH HOJUipHSaUHH OTpa^eHHbDC OT 

no.i^ipiG>TOmero cpeziCTBa CBexoBbix nynKOB h oxpa^aioinee cpe^icTBo, HanpaB.T5iio.mee 
BbixonxinHe H3 nojiHpH3aTopa CBCTOBbie nynKH no cymecTBeHHO ohhom> h jONty >Ke 
HanpaB,ieHHK), BbinojiHeHbi coBMemenHbiMw m coAep:»caT ceKUHOHHpoBaHHoe MerajLiuHecKoe 
3epKa-io. nosepxHocTb KOToporo cymecTBeHHo nepneH^HKyji^pna och CBeroBbix ny^^OB 

CymecTBeHHbiMH npHSHanaMH HSoGpereHH^i hbjwiotch: cpejicTBO jvui npeoopa30BaHHH 
3xoiX5imero nenoji^pHSOBaHHoro CBera bo MHO>KecTBO o^HHaKOBbix CBeroBbix ny^KOB, 
noa5ipH3\TOmee cpej^cxBO jui^ pa3flejieHH5i nasBanHbix Hcnoji^pMsoBaHHbix CBeroBbix nynKOB na 
no-"wpii30BaHHbie npoxoz^iiUHe h OTpanceHHbie CBeroBbie nynKM, HMefomue pa3jHiHHbie 
no.i5ip}i3auHH, cpe/iCTBo jxn^ HSMeneHMH nojinpHsauHH OTpa>KeHHbix or nojmpH3\TOmero 
cpeacTBa CBcroBbix nynKOB m OTpa>KaFomee cpeziCTBO, nanpaBjunomee BbPcoiuimHe h3 
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Or.lHMHTeJIbHblM npH3HaKOM H306peTeHHH MBJIHCTCH TO, MTO nOJiapHSaTOD BbinOjTHeH B 

BHje no KpafiHeH Mepe o/ihoh njicHKn hjim njiacTHHbi, yKasaHHbie cpencTBa HaHeccHbi Ha ee 
noBepxHCCTii, HassaHHoe nojinpiisyfomee cpencTBO BKiiKynaer no KpaHHen MCpe ohhh 
aBv,-T\HenpejiOMjiHK>iuHM cjioh, noBcpxHOCTb KOToporo cymecTBeHHO nepneHjMK\M>ipHa ocn 
CBeroEbix nyMKOB, cpe^CTBO jxnsi H3MeHeHHfl nojiapHaauHn OTpa^KCHHbix ot no-i5ipM3yK>mero 
cpeacTsa CBexoBbix nynKOB h oTpa>KaK)mee cpcACTBO, HanpaBJi5iromee BbP<on55mne ii3 
noniipH3aTopa CBcroBbie nynKH no cymecTBCHHO o;^HOMy h TOMy HanpaBjieHino. Bbino-iHCHbi 
coBMeuieHHbiMH H coziep>KaT ceKUHOHHpoBaHHoe MerajijiMHecKoe sepKano. noBepxHOcrb 
KOToporo cymecTBCHHO nepneHZ^HKyjmpHa och CBeroBbix nyHKOB. 

npeiinoHTMTejibHbiM HBJwercH nojiapHsaTop no H3o6peTeHHK), oxjinHaioiJunHC?! tcm, hto 
no.T5ipH3\TOiiiee cpe^CTBO nsi^ pasjxQjieHu^ HenojTHpH30BaHHbix CBeroBbix n^-MKOB wa 
no-"LapM30BaHHbie npoxoAHiuwe h OTpa^KCHHbie CBcroBbie nynKH, BKjuoMafomee no KpanHefi 
Mepe oanH zxByjiyHenpejiOMJiHiomHH cjioh, coAep^HT no KpaHHen Mepe o:iuh cjioh 
xo-iecrepiiHecKoro >KHziKoro KpHcrajiJia. 

Bojiee npeAnoMTHTejibHbiM Hsnnerrcn nojiHpH3aTOp no HSoSpereHHK), OT.inMaK)inHHCH 
xeM. MTO no KpaHHCH Mepe o^hh cjioh xojiecTcpwHecKoro ^hakofo Kpncrajuia H3roTOB.neH h3 
noTHN4epHoro xojiecTepHHecKoro ^njiKoro KpHcrajiJia. 

Eme 5ojiee npezinoMTHTejibHbiM hbjihctch noji^pH3aTOp no H30opeTeHioo, 
OTJiMHajoiUHHCH TCM, 4TO no KpaHHCH Mepc OAHH CJIOH xojiecTcpHHecKoro >KHiiKoro KpHcrajuia 
HMeeT no TOJimHHe rpazincHT uiara xoiiecrepHHecKOH cnnpajiH h, b pesyjibTaTe, cneirrpajibrnTO 
LQHpHm" nojiocbi cejieKTHBHoro OTpa>KeHHH CBcra ne Menee 100 HanoMerpOB. 

ripejinoHTHTejibHbiM xaioKe Hsji^erc^ nojmpnsaTOp no H3o6peTeHHio, OTjiifHafOiUHHCH 
TeM, MTO nojwpmyiomee cpeziCTBO ajih pa3^^eJIeHHH nenoji^ipHSOBaHHbix CBeroBbix hx-hkob na 
noji5ipif30BaHHbie npoxo^iHiiiHH h OTpa^KenHbiii cBexoBbie nyMKH, BbinojiHCHHoe b BHjie no 
KpafiHeH Mepe ojinoro jiByjiynenpejiOMJiHiotuero cji05i, BKjnoHaeT no KpaHHen Mepe Tpn cjioh 
xonecTepHHecKHX >khjikhx KpncTajuiOB, HMCiomnx nojiocbi cejieicTHBHoro OTpa^KCHHa CBera b 
Tpex paxiHHHbix cncKTpajTbHbix AHana30Hax. 

npennoHTHTejicH nojiHpH3aTop, oTJinHaioiuHHCH tcm, hto noji5ipH3yK)mee cpencTBO jjui 
pa3aeTeHH5i HenojmpH30BaHHbix cseTOsbix nynKOB na noji5ipH30BaHHbie npoxozLHinue h 
OTpa>KeHHbie CBeroBbie nyMKH, BKjiiOMaer no KpaHHeii Mepe oahh AByjiyMenpejiOMJuiiomMH c.noH 
c nocTOflHHbiMH no TOJiinHHe cjioji HanpaBjieHHHMH onTHMecKHX ocefi, a nepeA 
ceKUMOHHpoBaHHbiM MerajiJiHMecKHM 3epKajiOM pacnojio>KeHa MexBepTbEOJiHOBan njiacTUHKa. 

npeanoMTMTCJibHbiM TaK>Ke HBjiHercfl nojiHpH3aTop, ^ OTjiHMaiOLUHHCH tcm, MTO no 
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MMeer no KpawHefi Mcpe ojxnu noKasaxejib npejiOMjieHH5i, BoapacxaiomHH npn vBe-iHMeHHH 
xiuHbi BO.iHbi nojiHpHsycMoro csera no KpaMHCM Mcpe b HeKOTopoM iinanaaoHe H3 paooHnx 

XIHH BO.TH. 

BapuaHTOM jooGpereHMH cjiy>KHT nojinpHsarop, oTjiHnaiomHHCH tcm, hto cpeacTBO jin^ 
npeocpasoeaHMyi BxoziHmero Henoji«pH30BaHHoro CBeia bo MHO>KecTBO oziHHaKOBbix CBeroBbix 
m^KOB BbinojiHeHO b bmhc CHcreMbi mhkpojthhs, (j)OKycHpyK)mHX Bbixoxwuine in h\i\ CBeroBbie 

m*HKli BH\*Tpb nOJI5ipH3aTOpa. B HaCTHOCTM CMCTCMa MMKpOJIMHS MO>KeT GbfTb BbinO-lHeHa B 

Blue nojiO'yKHTejibHbrx uHjiHuapHnecKHX mhkpojihhs, noJiHOCTbK) noKpbiBaiomiix noBepxHOcrb 
no.i5ipii3aTOpa. 

HpNTOH BapnaHT npcAJiaraeMoro nojiMpHsaropa oxjinHaercH tcm, hto cpencTBO nxw 
npeo6pa30BaHHH Bxozwmero nenojinpHSOBaHHoro CBcra bo mho^kcctbo OAHHaKOBbix CBexoBbix 

m^KOB BbinOJlHCHO B BUJie CHCTCMbl MHKponpH3M, nOJIHOCTbK) nOKpblBaKJLUIiX nOBepXHOCTb 

no.iiJpifsaTOpa. 

3:iecb H /lajiee noji noHHTHeM cbct h "onrHHecKMH" (nojinpusaTop) HNieercH b Bujxy 
3.ieKTpoMarHHTHoe wsjiyneHHe BtmHMoro, 6jiH5KHero yjibTpa(j)HOJTeTOBoro h o.iHyKHero 
HH(})paKpacHoro flnana30H0B juihh bojih, t.c. ^HanasoHa or 250-300 HaHOMcrpoB no 1 .000-2.000 

HaHOMCTpOB (OT 0,25-0,3 no 1-2 MHKpOMerpOB). 

3necb H z^ajiee roBopwrcH npo ruiocKHH nojinpHsaxop HCKjiioMHTejibHO nji5i npocroxbi 
noHHMaHHJi. Be3 noxepH o6mHOCXH mbi HMeeM b aimy xaK^e noji^ipHsaxop, HMeioiiiHM 
pa3Jiif4HyK) (J)opMy: uHJiHtmpHMeCKyio, c4)epHHecKyio h ^pyrHX 6ojiee cjio^khbix (|>opM. KpoMC 
xoro, rrpeiLiaraeMbiH nojinpiisaxop MO^ex 6brrb BbinojiHCH KaK KOHCxpyiaiiiOHHO eoiiHbiM h 
loojiiipoBaHHbiM, xaK H HaHeccHHbiM Ha pa3JiHHHbie noAJio^cKH HJiH Me^my nojuiOyKxaNai. 

OziHHM H3 cymecxeeHHbix ajieivieHTOB npcAJiaraeMoro nojmpHsaxopa jiBjiaexca 
no-T^pirsvTomee cpe^cxBO jum pasjxQJicniui HenojwpHSOBaHHbix CBCxoBbix m'HKOB Ha 
noji5ipif30BaHHbie npoxoA«u|He h oxpa^KCHHbie csexoBbie nynicH. TaKoe cpencxBO apyniMH 
cnoBasm HasbiBaiox oxpa>KaxejibHbiM noJMpMsaxopoM luiw xpaHc4)jieKxopHbiM 
nojinprniaaTopoM. OxjiifHHxenbHbrM rrpronaKOM rTpe;[uraraeMoro nojisrpFoaxopa ^rBjinexcx xo, 
HTO no.T5ipH3yK)mee cpeACXBo BKjnoHaex no KpaiiHeH Mepe oahh AByjiyHenpejiOMJuuomnH onoPi, 
noBepxHOCTb Koxoporo cymecxBeHHo nepneHAHKyji^pHa och CBexoBbix nyHKOB. B 3aBMCHMOCXM 
ox Bii-ja Mcnojib3yeMoro AByjiynenpejiOMJuiiomero cjioh pasnejieHne Henon5ipH30BaHHbix 
CBexoBbix n\'HKOB M0>KeT ocymecxBji>rrbC5i jth6o na jihhcmho nojwpHSOBaHHbie npoxozunnnn n 
oxpa>KeHHbiri c opxoroHajibHbiMH noji5!pM3auMHMM, jih5o Ha uHpicyji^ipHO no-i^pH30BaHHbie 
npoxoT5iijaMM H oxpa^KCHHbiH c npoxMBonojio>KHbiMH 3HaKaMH BpameHHfl nOJIHpM3aUHH. 



ZIb\ jivHenpejiOMJi^foiuHMM HasbiBaiOT cjioh, MMeiomHe no KpafiHeH Mepe iiea paajinnHbLx 
noKa3aTe.iR npejiOMneHH5i: Heo6biKHOBeHHbiH jxjih oahoh jiHHeHHO-nojmpH30BaHHOH 
KONinoHeHTbi ceera h oDbiKHOBCHMbiH Jinn ^pyroM oproroHajibHOM jiMHeMHO-no,i^pH30BaHHorf 
KOMnoHeHTbi CBera. B npocreHuieM cjiynae onTHnecKne och, KOxopbiM cooTeercrBNTOT 
HeoobiKHOBeHHbiH H oObiKHOBeHHbirf noKasarejiH npejiOMjieHHH opxoroHajibHbi ii pacno,io>KeHbi 
B n.iocKOCTM cjToa. OnTHMCCKaji ocb, KOTopoH cooTBercTByer HeoGbiKHOBeHHbiM noKaaaxe-ib 
npenoM-icHua He , BbiAejiewa tcm hjih MHbiM cnoco6oM. Hanprnviep, 3toh ocbfo mokct obirb 
HanpaB.ieHue BbiTH>KKH cjioh nojiUMcpHoro MarepHana hjih flnpcKTOp b opHeHTHpoBaHHOM 
HeMaTifHecKOM >khjikom KpHcrajijie. TaKOH AByjiyHenpejiOMJiHK)iuHH c/iou b CMbic.ie 
KpHcra-xioonTHKH cooTBercTByer onrHHecKH o^ihoochoh njiacTHHKC, BbipesaHHOH napa-xie.ibHO 
rnaBHofi OCH. S^ecb h Aajiee paccMarpHBaiOTCH ^sl5l nprnviepa onTHMecKH nojiOKHrejibHbie 
OByjrx'Menpe.iOMjmiomHe cjioh, b Koxopbix ric > . Be3 noxepn oomHOcrii Bce BbiBoabi 
OTHOC5rrc^j xaioKe k onrHHecKH OTpHuarejibHbiM ;^ByjiyMenpejiOMji5iK)U4HM cjiohm, b KOTOpbix a? < 
n. . B oo.iee o6meM cjiynae, nanpHMep jijm onxHHecKH flByocHbix cjiocb, cymecxBxxox xpH 
pas-xirTKbix noKasaxejm npejiOMJiennH rix = n<; , ny = Oo , . FIoKasaxejib npejiOM,ieHH5i 
cooxBexcxBvex nanpaBjieHHto KOJie6aHHH b cbcxoboh bojihc, napajuiejibHONiy ojiockocxh cji05i h 
HanpasneHHOMy B^ojib Bbi^ejiCHHoro xcm hjih HHbiM cnoco6oM nanpaBjienHH X b ruiocKOCXH 
cxoH, FK - HanpaBJieHHK) Y KOJie5aHHH b cbctoboh bojihc, xaioKe napajijiejibHO\i>' ruiocKOCXH 
CJTOH, HO nepneHOTKyjiHpHOMy nanpaBjienHK) X, - nanpaBjieHHK) Z KOJie6aHHH b cbcxoboh 
BOJine, nepncHjxHKyjiHpHOMy hjiockocxh cjioh. B aasHCHMOCxH ox cnoco6a naroxoBjienHH 
aByjiyHenpe.iOMjiHK)mHx cjiocb h rnna HcnojibsyeMbix MaxepnajiOB cooxHomenHe BejiiraiH 
noKaaaxejiefi npejiOMJiCHHH iix , ny , nz MO>KeT Gbixb pasjiHHHbiM. 

IlpeHMymecxBeHHbiM BapnanxoM ^bjihctch HcnojibsosaHHe b npeiuiaraeMOM 
no-XHpusaxope nojiapnayiomero cpe^CTBa, Bmiionaiomero no KpaHHCH Mepe o^hh anHSOxponHO 
nor.xoinaiomHH ^ByjiyHenpejiOMjiHHDmHH cjioh c no KpaHHCM Mepe ojihum noKasaxejieM 
npe.xo>LxemiH, BOspacxaiomnM npn yBejiHHCHHH ajihhbi bojihm nojinpHsyeMoro csera no 
KpafiHeH Mepe b neKOxopoM /iHanasone h3 paGoMHx ajihh bojih. 

HaJioojiee npeAnonxHxeJibHO Hcnojib30Baxb aHHSOxponno nor-iomajoiUHe 
aBy.iyHenpe.iOMJiHK)mHx cjioh c no KpanneH Mepe oahhm noKaaaxejiCM npejiOMjienHH, npsMO 
npcnopuHOHajibHbiM ajihhc BOJiHbi nojiHpH3yeMOro csera no KpaiiHeH Mepe b neKOxopoM 
aHana30He h3 paSoHHX j^jihh bojih. 

ZlBy.x\^enpejiOMJiHK)mHH cjioh MO>Kex HMexb nocxoHHHbie no xojimnHe cno^i 
HanpasneHiii? onxnnecKHX ocefi, hjth HanpaBjieHHH onxHnecKHx ocen Morjnr MeH5rrbC5i no 
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XapaKTCpHbiMH npMMcpaMii AByjiynenpejiOMjiHiomHX cjiocb c nocroHHHbiMH no 

TO.lUlMHe C.IOH HanpaBJieH»5!MH OnXUMeCKHX OCeW HBJIHIOTCH OpHCHTHpOBaHMbie OHHOOCHblM HJIM 
3B>'XOCHbIM paCTH/KCHMeM nOJlMMCpHbie nJlCHKH, >KH/lKHe HJIH OTBep>KiieHHbie 

OpIieHTW.DOBaHHbie CJIOH HCMaTHMeCKHX >KHZIKHX KpHCXajlJlOB H OpHeHTHpOBaKHblC MOnCKyjIiipHO 

vnopfljOMeHHbie cjtoh /xHxpOHHHbix KpacHTejiCM, cnocoGHbix K oGpasoeaHHK) .iHOTponnOH 
>K } la KO K p ; i CTH-i Ji H necKO h (}>a3 bi . 

npMNtepoM OTyjiyHenpejiOMJiHTOuuHx cjiocb c HanpaBJicHHMMH onxHHecKifx ocen, 
MeH5?K)mHMHcyi no TOJimHHe cjioh no onpej^iejieHHOMy saKony hbji5ik)tc5i cjioh xo.iecrepHHecKHX 
r/KiUKifx KpMcrajTjTOB. B TaKtfx cjTOHx onTHHecKaH ocb, cooTBercTByromaH n.nnHHbiM ochm 
na.iOHKOo6pa3Hbix MOJieKyji h, cooTBercTBeHHO, 6ojibiiieMy noKasaxejiK) npenoMJienH^, 
BpaiiiaeTC5? npH MbicjienHOM ;iBH>KeHHH no TOJimHHC, ocTaBa5icb napajiJiejibHofi n-iocKOCTH 
c.ioH. PaccTOHHHC no TOJiuiHHe, Ha KOTopoM onTHHCCKaH ocb flcjiaer hojihwh ooopoT B 360° 
Ha3biBaK>T LuaroM xojiecrepHHecKOH cnnpajiH. HanpaejieHHe BpamennK onTHHeCKOH och MO>KeT 
ObiTb KaK no nacoBOH crpejiKC, h TaKa5i cnHpajib HasbiBaerca npaBOH, raK h npoTire nacoBOH 
crpe.iKH. n raKasi cnnpajib nasbiBaercH jicboh. TaKaji cTp>Tcr>pa (TCKcny-pa) 
ziBwn-MenpenoMJunomero cjioh xojiecrepHHecKiix >kh;ikx« KpHcrajuios HasbiBaercs n.iaKapHOH, 
iLiH TCKCTApoH TpaHyKana. OcHOBHbiMH onTHHCCKHMH CBOHCTBaMH ;iByjTyHenp€,io\uuiK)iiiero 
criOH xciecxepHHecKHx >KimKHx KpHcrajijiOB c njiaHapHOH TCKcrypbi hbhhhjtcm: 

1. ripH najieHHH CBcra na cjioii cymecxByer o5jiacTb cejieicTHBHoro OTpa:rKeHH5i CBcra, 
cncKxpaabHoe nojio:»ceHne KOTopofi nponopUHOwaJibno mary xojiecrepHHecKOH cnnpajni. 

2. Cne^rrpajibHaH inHpHna o6jiaGTH cejieicrHBHorQ orpaHceHKH csera nponopmiOHaJibHa 
aHH^OTpofiiiH nOKasaTeim npeJiOMjieHHH (x.e. pa3HHUe Me>kAy Heo5bikH0BeHHbiM H 
oobiRHGBeKribiM noKasaxejuiMH npejiOMjieHKiH). 

5. B npeaenax o6jiacTM cejieKXHBHoro oTpa>KeHH5i CBcra OAna uHpKyjmpHO-no-i>ipH30BaHHaH 
KCMHCKeHra HenojiapiiSOBaHHoro CBcra, nanpaBJieHHe BpamenHii KoropOH ccsnaiiaeT c 
HanpaB.neHHeNf RpaineHPLH xoJiecTepMHecKOH cnHpajiH, nojiHOCTbK) oTpa>KaeTC5!, npyraH 
-aMpky.-L>ipHo-noji5fpH30BaHHa5i KOMnoHenra nenojisipHsoBaHHoro csera, HanpaBJienne spameHiiM 
KOTopofi npoTHBono.^05ICHO HanpaBjiennio spameiir^ xojiecrepH^ecKOH cnHpajiH, no^xtiocrbK) 
npoxoairr nepes cjioh. 

TdKHS! o6pa30M Cjioh xCjieCTepHMeCKHX jkhakmx KpHCrajiJiOB C n.aaHapHOH TeKcrypbi 
HBJiHercH uHDKyji^ipHbiM nojiHpH3aTopoM orpa^KaTCJibHoro THna KaK ajih npoxoaamero, ran h 
o-TH OTpa>KeHHoro CBcra. TaKon cjioh MO>KeT cjiy>KHTt hjih 6biTb BKjiK)MeHHbiM b cocraB 
no-^i^pi^Bvioiiiero c^ezicrsa paa^^ejieHHs Henoj!5?pH30BaHHbix cseroBbo: n^^'^KOs k3 



nO.TiipiiSaUMH. ripH Heo6xO/IHMOCTH RJIH npeBpaiUCHHH UHpKyJIHpHbDC no,aHpH3auHH B 

.THHeftHbie MO>KeT 6brTb Mcnojib30BaHa HSBecTHan HeTBepTbBOJiHoea^i njiacriiHKa. 

J^iH loroTOBJieHHH AByjiynenpejiOMJiJitomero cnoH c nocTO^iHHbiMH no To.imuHe csion 
Hanna3.":eHiiHMH onxHwecKHx oceii Moryr SbiTb HcnoJibsoBaHbi: 

1. OpueHTMpOBaHHbie OZIHOOCHbIM MJTH ^IByXOCHblM paCT5I>KeHHeM nOjlMNiepHbie n.lCHKH, 

npospaMHbic (hc norjiomaiomHe CBer) b AwanasoHe paGonvix jxmm bojih. 
2 HH3KOMOjieKyjiflpHbix TepMorponHbix ^HAKOKpHcrajiJinMecKHX BemecTB \u\ii nx 

CNieceH. B TOM HHCJie npezicxaBjiHiomHx coooh AwxpoHHHbie KpacHxejin vuiu coaep>KaiiiHx b 

Ka^eCTSe KOMnOHCHTbl :>KHAKOKpHCTaj]JTHHeCKHe h/hJ1H He>KMZIKOKpMCTajl.lHMeCKHe 
ailXpOHMHbie KpaCHTCJIH. 

3. C.-ioy. nojiHxMepHbix xepMOxponHbix :acHAKOKpHCTajiJiHMecKi{X m/iuih 

HOKiOKOKpHcrajuiHHecKHx BcmecTB HjiH Hx cMCceH, coAcp^ainHx pacTBOpeHHbie B Macce 

r/iL1H MiMHHeCKH CBHSaHHbie C nOJIHMCpHOH UCnbK) ^HXpOHHHbie KpaCHTejIH. 

4 OpueKTupoBaHHbie njicHKH HeHCHAKOKpHcrajiJiHHecKHx nojiHMepHbrx MaxepHajiOB c 
perv-TiipyeMOM creneHbio rHflpo4)HjibHOCTH, OKpaiueHHboc jtMXponMHbiMH KpacHrejiHsiH h/iuih 
coeauHeHHHMH uojxdi. 

5. C.iOH ziirvpoHHHbrx opraHHnecKiix KpacMTCJieH nojiHMepHoro crpocHtm. 

6. OpHeHTupoBaHHbie MOJieKyjmpHO ynopflWHCHMbie cjioh opraHHHecKiix cojiefi aiixpoifMHbix 
aHHOHHbix KpacHTejiefi. 

7. OpHCKTHpoBaHHbie MOJieKyjmpHO ynop5i;^OHeHHbie cjtoh flMxpoifHHbix KpacHTejieii, 

CnOCOOHhIX K 06pa30BaHHK> JIHOrponHOH ^HAKOKpHCrajlJIMHeCKOH 4)a3bL HanpiiMCp 
TO.TLnif HOH MCHee 0. 1 MKM, B TOM HHCJIC nOJIMMCpHOrO CTpOeHH5i. 

8. AniooTponHo norjiomaK)mHe flByjiyMenpejiOMjmiomHe cjioh, c4)op.\mpoBaHHbie h3 
accouiiaroB AwxpoMHHbix KpacHrejieH, coAep^amHx HOHHorcHHbie rpynnbi, no KpafiHCH Mepe 

C OOHMN! MOJieM OpraHMHCCKOrO HOHa. 

9. AHjf30TponH0 norjTOU^aiomMe ziByjiynenpejiOMjiHiomMe cjioh, c(J)OpMiipOBaHHbie h3 

t^Cin . l>tOTpiFIIILIX COJieH AHXpOHHHbrX aHHOHHbix KpaCHTCJieH, C^ypx?av^^ pAj/i^ VUxU k^/v* t>u: 

10. AHirsoTpoHHO norjiomaiomHe j[iByjT>'HenpejiOMjiaK)mHe cjioh, c4)opMHpoBaHHbie h3 
accouiiaioB ^HxpoHMHbrx KpacHTCJieii, coAep>KamHx HOHHorcHHbie rpynnbi; no KpaHHefi Mepe 

C OaHHM MOJieM nOBepXHOCTHO-aKTMBHblX HOHOB. 

ripn 3TOM AHxpoHHHbie KpacMTCJiH MOPyT 6biTb H3 Kjiacca a30KpacHTe,ieH, 

aHTpaXJiHOHOBblX, nOJIHUHKJIHHeCKHX, rCTepOUHKJIHMeCKHX, TpHapiijiMeraHOBbix H T.n. , 
KOTOpbje B CBOK) OHCpCAb OTHOCHTC5I K aHHOHHbIM (np^IMblM, aKTHBHbIM H KHCJlOTHblSl) H 
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nepeKHCJieHHbiMH BapMaHraiviH He orpaHHHWBaiOTC^! bo3mo>khocth HcnojibsoeaHiw 
3pynfx MaxepHajiOB zijih (})opMHpoBaHHH AByjiyHenpejiOMJiHiomifx cjiocb ujih npeo-iaraeMoro 
onTMHecKoro nojiMpHsaropa. 

Ii5\MyHenpejiOMji>jK)mHH cjioh b npeziJiaracMOM onTHwecKOM noj75jpii3aTope MOKer 

ObfTb K = X TBepHblM, raK H >KH/^KMM. 

Hcnojib30BaHne no KpafiHeri Mepe onHoro aHM30TponHO nor.iOLuaHDujero 
aBy.T\^:enpejiOMjiHfomero cji05i xoth h BbisbiBaer HeGojibiiiHe norepM csera b onxiiHecKOM 

riO.THpii33TOpe, O^ElHaKO 3TH nOTCpH Majibl, 0C06eHH0 B CJ105IX TOJILUHHOH MCHeC 0. 1 MKM. H 

aocTuraeMbiH rexHUHecKHH pesy/ibTar - noBbiixieHHe creneHH nojiapimunH Bbrxooaiuero m 
no.~uipn33Topa csera npH coxpaHeHHH BbicoKoro 3HepreTHHecKoro K034)(|)HUMeHTa 
rrpeoopasoBaHHH Henoji^pH30BaHHoro CBcra b nojiHpH30BaHHbiH - KOMncHCHpyer yrn noTepn. 

Bbioop MCTOixoB H3roTOBjieHit5! noji^pH3aTopa no H3o6peTeHHK) 3aBHcirr or Biina 
MaTepiia-ioB, Hcnojib3yeMbix jiByjiy-qenpejiOMjiJifomHx cjiocb, h hc Bjuwei Ha cyib 

H3o6peTeHiui. 

_Li^ (|)opMHpoBaHH^ Ha noBcpxHOCTH npcAiiaracMoro nojinpHsaTopa noji5jpH3\Tomero 
noKpbiTii.^.. BKjifOHaiomero no KpaHHeii Mepe oahh AByjiyHenpcjiOMjiHiomHH cjioh, mofst obrrb 
npiiMeneHbi cjiejxyiomHe cranjiapTHbie cnoco5bi: jiaMHHHpoBaHHc npenBapirrcjibHo 
npcBapimeribHO opHeHTHpoBanHbix BbixH^KOH nojiHMepHbix njienoK, HaneceHHe HcnojiwyeMbix 
Marepua-ioB b ^puikoh 4>opMe BajiHKOM, paKejibHbiM ho>kom, paKCJieM b cbopMC 
HCBpamaiomerocH uHjiHH^pa, HaneceHHe c noMombio mejiCBofi ^HJibcpbi h apyrne. B paae 
c-Tv-Haee nocjie HaneceHHe cjioh noziBepraercfl cyuiKe c qejibio y^iajieHHH pacTBopiirejiefi- B 
jp\TiLx cT\-MaHx, HanpHMep jum xepMonjiacTHHHbix nojiHMepHbix MarepHajiOB h creKjniomnxcji 
siarepHa^-jOB. HaHCceHHbiH cjioh oxjia^aercn nocjie HaHccenHH. 

J!I,p\THMH MCTOAaMM, KOTOpblC MO>KHO HCHOJIbSOBaTb ^U15I nO.-T>^eH115I 

oBv.TN.'Menpe.iOMjiHiomHx cjiocb h3 MaxepHajiOB, oGpasyiomnx b npouecce HaneceHH^i 
vKiOKOKpncTajijiHHecKOM 4)a3y, HBjmercH HaneceHHe 3Toro Maxepnajia na noano^KKy, H3HaHajTbHO 
noaroTOBneHHyio zijih opncHTauHH HCHAKOKpHcxajijiHHecKOH ^a3hi [5]. Ohhttm 113 xaKJfx 
Merozios c.-f\->KHT o;iHOManpaBjieHHoe HaxMpaHHe noAJio>K:KH kjih npe^BapHrejibHO MaMecenHoro 
Ha Hee tohkofo nojiHMepnoro cjioh, HSBecrnoe h npHMCHHCMoe mm opneHrauHH 

TepMOTpOnHblX HH3K0M0JieKyjIHpHbrX >KHJ^KOKpHCTajlJIHHeCKHX CMeCCH npH H3r0T0B.ieHHH )KK- 

JMcn.nee3. 

Eme onHH mctoa nojiyqenHM AByjiyMenpe/iOMjiJiiomHx cjiocb - 3x0 HSBecxHbin mcxoa 
4>oxoopHeHTauHM npcABapHxejibHo HaHeccHHoro xcm hjih HHbiM cnocoooM cjioh c noMombfo 



ZLiq HaHeccHiiii jiByjiynenpejiOMji^iFomMx cjiocb m TepMorponHbrx nojinMcpHbix 
\iaTepHa.ioB Moryr 6brrb npHMCHeHbi 3KCTpyAepbi, a tom hhcjic MMeiomne HeCKOJibKO n.iocKjfx 
(BH.ibep li no3BOJiHioinMe HaHOCHTb 3a oziHH npoxozi cpasy HecKOJibKO cnoes pa^Hbix 
no-THNiepHbix MaxepnajiOB Tpe6yeMOH TOJiiMHHbi. 

ZLifl iisroTOBJieHPiJi cjioh xojiecrepHHecKHx >khzikhx KpucTajiJiOB c ruiaHapHOH TeKCT\'pbi 
Mor>T *r:cno,ib30BaTbCH 3(})Hpbi xojiecTepHHa, HCMaTHMecKHC yKHjxKHC KpucrajiJibi C BBeaeHHOH B 
Hux aooaBKOH onxHHecKH aKTMBHbix coeAMHCHMH, TaK Ha3biBaeMbie xnpajibHbie He.MaTiiKit, b 

KOTOpbiX OnTHHeCKH aKTHBHblH UCHTp XHMHHCCKH COejlMHCH C MOJICKyJiaMH HeMaTHHeCKOFO 

>KiUKoro KpHcrajiJia, nojiHMepHbie xoiiecrepHMecKHe ^khakhc KpHcrajuibi. .iHorponHbie 
xojiecrepiiHecKHe ^HHKHC KpHcrajiJibi, wanpHMcp, nojiHnenTHziOB h 34)HpoB ue.xTK)no3bi. 

HsroTOBjieHHbie cjioh Moryr Gbirb ^h^khmh h TBcpzibiMH. OTBep:^eHHe cnoes mo/KCt 
npOHCxoairrb npn noHH^CHHH xeMnepaxypbi, HcnapcHHM pacTBOpHreji^i, nojiHMepiisamiH, b 

TOM HHC-ie npH (J>OTOHBiayUHpOBaHHOH nojiHMepH3auHH. 

B KanecTBe cpeziCTBa juih npeo6pa30BaHHH Bxo^x^mero Henoji5ipH30BaHHoro ceera bo 

MHO>KeCTBO OUHHaKOBblX CBCTOBblX nyHKOB MOPyT 6bITb HCnOJIb30BaHbI CHCTCMa MIIKpOJIHH3, 
KaK OCr>eMHbIX TaK H lUIOCKHX JIHH3 OpCHCJlH, a TaiC^C flpyrHC CpeflCTBa JSJUl (|)OK\CHpOBKH 
CBCTOBb-iX .T>"MeH, CHCTeMa MHKpOnpH3M, oS'bCMHblX, HanpHMCp TpeyTOJlbHOH 4)OpMbL HJIH 

TLiocKiix. HanpHMep c pacnpe^ejieHHbiM no TOJiiqHHe h no noBepxnocTH noKa3aTejTeM 
npe-noNLTCHiiH, a TaioKe jipyrHC cpejiCTBa zuih OTKJiOHeHHH CBcroBbix jtj^ch. 

IJjUi H3rOTOBJieHH5I CHCXeMbl MHKpOJIHH3 H MHKpOnpH3M MOryT GblTb HCnOJIb30BaHbI 

MCTOzibj npeccoBaHMH, jiHTbH, HanpHMep, 3ajiHBKa npeflBapHTCJibHO BbmaBjienHbix xTjn-ojieHHH 
H\^yKHori 4>opMbi B nojiHMepHOH njiCHKe nojiHMepHbiM MaTepHajiOM c Go'jibuiHM noKa3aTejTeM 
npe,aoNLieHH5i, Mexo^ibi 4)OTOHH;^y^HpoBaHHOH nojiHMepHsauHH h ^pyrne Merojibi. 

ZLtm HaneceHHH ceKUHOHHpoBaHHoro MerajuiWHecKoro sepKajio mopnt obirb npHMeneHbi 
cnej\TOLaHe crraHixapTHbie cnoco6bi: TepMHnecKoe HcnapcHHC b BaKyyMe, Hanec^HHe b napax c 
nocjien>-romeri xepMHHecKOH Q6pa6oTKOH, MarHcrpoHHoe ptcnbijieHHe h np\Tiie. Rjui 
HanecemiH 3epKajia Moryr HcnojibsoBaxbcn ajiiOMHHHH (Al), cepe5po (Ag) h iipynie Meranjibi. 

BapnaHTbi BbinojiHCHH^ noJiBpH3aTopa no H3o6peTeHHK) HjuiK)CTpHpyeTC5i Ha 
Ha 4)iir. 1 cxeMaTHHHO noKasano nonepenHoe ceHCHHe npcAJiaraeMoro nojmpusaTopa, 
OTjiHMaiomerocH tcm, hto oh BbinojiHCH b bh^c oahom hjichkh utih njiacrnHbi, na nepBofi 

nOBepXHOCTM KOTOpOH HaHeCCHbl CMCTCMa MHKpOJlHH3 H CCKUHOHMpOBaHHOe MerajTJlHHeCKOe 

3epKa.io. a Ha BTopoH - nojTHpH3yK)inee cpe^iCTBO, BKjiioMaiomee no KpafiHeH Mepe ohhh c.iofi 



npexiaraeMoro noji5ipH3aTopa no 4)Hr. 1. Ha ^ur. 3 cxeMaxHHHO nOKaaaHO nonepenHoe ceneHHe 
npexiaracMoro nojmpHaaropa, oxjiHMaiomerocH tcm, hto oh BbinojiHCH b SHiie ozihoh njieHKH 
H-iM raacTHHbi, Ha nepsoH nosepxHOCTM Koropofi HaHCceHbi cHCTeva NiMKpojHiH3, 
ceKMiiOHMpoBaHHoe MeraiuiHMecKoe 3epKajio m HerBepTbBOJiHOBaH njiacxHHKa. a na BTopoH - 
no.-i5ip>i3VK»mee cpencxBo, BKjiiOMaicinee no KpawHeii Mcpe o^ihh ^ByjiyMenpejiOM.i^iJOuiHri cnou c 
nocTo^^HHbiMH no TOJiiUHHe CJI05I HanpaBJieHHHMH onTHMCCKHx ocew. Ha ^iir. 4 h 5 cxe.MaTiiMHO 
noKasaHO nonepeHHoe ceMCHMe npeAJiaraeiworo noji^ipHsaropa, OTjinnaioiixerocH tcm, hto oh 
Bbino.iHeH B BHue ohhoh njienKH hjih njiacTHHbi, Ha nepBofi noBepxHocTH KOTopofi naHeceHbi 
ceKUMOHHpOBaHHoe MerajiJTHHecKoe sepKajio, a na BTOpOH - nojiapHsyiOLaee cpencTBO h CHcreNia 
NfHKpo.TiiH3. Ha (|)Hr 6 H 7 cxeMaTHHHO noKasano nonepenHoe ceneHne BapwaHTOB 
npezLiaraeMOro noimpHsaropa, BbinojiHCHHOro b Bime ziByx jiaMHHHpoBaHHbix njiCHOK hjih 
n-nacTHH. na bhcuihhx noBepxHOcrnx KOTopbix HaHecenbi nojiHpwsyiomee q>eacTBO h ixbc 
CHcrestbi MHKpojTHHS, Ha BHyrpeHHHX noBepxHOCTHx - ccKUHOHHpoBaHHoe MerajuiHHecKoe 
3epKa-io 3. Ha (})Hr. 8 h 9 cxeMaxHHHO noKaaano nonepcHHoe ceneHHe BapHaHTOB 
npexiaraeMoro noji^pHsaxopa, BbinojiHCHHoro b bhac ^Byx jiaMHHHpoBaHHbix njieHOK hjih 
RjiacntH. Ha BHeuiHHx noBepxHOCTHx Koropbix HaneceHbi nojwpHsyiomee q)e:acTBO h CHcreMa 
MHK-porrpH3M, Ha BHyrpeHHHX noBepxHOcrnx - ceKUHOHHpoBaHHoe MerajuiiiMecKoe 3epKajio 3. 

Ha 4)Hr. 1 cxeMaTHHHO noKasano nonepenHoe ceneHHe npe^uiaraeMoro nojuipimTopa no 
BapnaHTv.' I, BbinojiHenHoro b BH/te oahom njienKW hjih njiacTHHbi 1, na nepBon noBcpxHOCTH 
KOTopoH HaneceHbi nocjiejcioBaTejibno CHcreivia mhkpojihhs 2 h ceioiHOHHpOBaHHoe 
MeTa.-uTir4ecKoe sepKaJio 3, onxHHecKH coBMemeHHoe c yxasaHHOH CHcreMofi m3ikpojthh3, a na 

BTOpOH nOBepXHOCTH nJICHKH HJIH lUiaCTHHbl HaHCCeHO CpejlCTBO 4 iUI5I nejieHHM 

Heno.-L5;pH30BaHHbix cBeroBbix ny^KOB na nojwpicoBaHHbie npoxoAHinHii n orpa^CHMbiH 
CBeroBbie n>^KH, BKjiiOHaiomee no KpanneH Mepe oahh cjioii xojiecrepHHecKoro yKiiaKoro 

r 

KpncTa."Lia. 

Paoory npea/iaraeMoro nojiapnaaTopa mo>kho noacHHTb cjie^ytom^r^^ o6pa30M (sjih 
HCHOCTii noHHMaHHH Ha (J)Hr.l xo^ JiyHefi nonasan ynpomcHHO, 5e3 ynera npe-iOM.ieHii^ na 
rpaniiLiax pasjiHMKbix cjioeB h TOJibKO jxsm oahoh mhkpojihhsm), HenojmpHSOBaHHbifi CBer 5 
naaaei Ha nepByio noBepxHOCxb nojinpHsaxopa h 4>OKycHpyeTC5i MHKpo.THHsaMH BH>Tpb 
no-THpioaropa, oSpaayn CBeroBbie nyMKH 6. CekUHOHiipOBaHHoe MetajuiHHecKoe sepKaiio 3 
npaK-Tir4ecKH ne SKpanHpyer nenoji^ipHSOBanHbiH cbct 5, t. k. nonepCHHwe pasNiepbi ero 
CBCTooTpa^KaiomHx ajieMenroB Bbi6HpaK)TCH mhofo MeHbiue nonepennbix pasMcpoB mhkpo.ihh3 
(HanpiiMep, nonepesHbie pa3Mepbi cBeTOOTpa>KaK)mHx ajieMCHTOB cocraB jiHHjT 10 ^ 



C4)OK>CHpoBaHHbie MHKpojiHH3aMH 2 CBCTOBbie uy^KH 6 nona^aiOT Ha cpeziCTBO 4 xn^ nejieHna 
Heno.Tap]i30BaHHbix CBcroBbix nynKOB Ha nojiHpHSOBaHHbie npoxozwinHH h OTpa>KeHHbiH 
cseTOBbie nyMKH, BKjitOHaK)uuee no KpafiHefi Mepe ojxuh cjiom xoJiecrepHHecKoro AnziKoro 

KpHCTa_"Lia. ripM 3TOM npnGjlHSHTCJlbHO nOJlOBHHa CBCTOBOM 3HepriiH Hen0.15ipH30BaHHbIX 

ceeTOBbix nvMKOB 6 npCBpamaercH b SHeprato npoxo^HinHx CBcroBbrx nyMKOB 7. nanpiiMep. c 
npaBofi uHpKyji5ipHOH nojwpHsauHefi (nanpaBjieHHe UHpKyji^pHOH non^ipHaauHH npoxon^iiiiHx 
CBeroBbix nyMKOB npoTMBonoJiOKHO 3HaKy cnHpajiH HcnojibsycMoro xo-iecrepHMecKoro 
>KiuKoro KpHcrajuia). J[^py^aH nojiOBHna cbctoboh 3HeprnH HenojmpiiSOBaHHbix CBerosbix 
rrv'MKOs 6 npcBpamaercH b 3HeprHK) OTpa>KeHHbix CBeroBbrx nyHKOB 8, b ixaHHOM npuMepe, c 
neBofi unpR-yjuipHGH nojmpHsauHeii (HanpasjieHHe uHpKyji5ipHOH noitapHsauHH oTpa^KCHHbrx 
CBeroBbix nyMKOB coBnaaaer co snaKOM coHpajiH HcnojibsyeMoro xoJiecrepjiMecKoro >KHiiKoro 
KpHcra-Xia). OrpajKCHKbie CBcroBbie nyMKw 8 c jicboh i^HpKyjmpHOH no-*mpH3auneH 
430K\cMpyTOTCH B TOMKy Ha CBeTOOxpa^aioinHX 3JieMeHTax MerajuiHMecKoro 3epKa-na 3 (jjui 
3Toro c})OK>CHoe paccroaHHe miPi, zipyrHMH cjiOBaMH, onrHMecKa^i CHjia mhkpojihh3 2 
BbiOMpaercji cooTBeTCTByK)mHM o5pa30M). Orpa^eHHbie or MerajuTHMecKoro 3epKa.na 3 
CBeroBbie nyMKH 9 hmciot npaByio UHpKyjiHpHyio nojiHpH3auHK), T.e. npoTiiBonojiOKmio 
no."mpH3auHH CBcroBbix nyMKOB 8, na;iaK>mHx Ha MerajiJiHMecKoe sepKajio 3. TaKoe H3MeHeHHe 
no.i^pH3aunH oGycjiOBjieno HSBecTHbiMH onxHMecKHMH CBOHCTBaMH MerajuiHMecKoro 3epKajia. 
CBeroBbie nyMKH 9, HMeiomHe npaByio UHpKyjiMpHyio noji^ppisaurao, npoxon^r Mepe3 enow 
xonecrepuMecKoro »amKoro KpHcxajuia 6e3 HSMeHeHWH. TaKHM oGpasoM, b pesyjibTaxe nePiCTBim 
oo.iiipioaTopa sneprm HenojinpHSOBaHHoro CBcra 5 npaKTHMCCKH noJiHOCrbio npeBpamaeTC5i b 

3HeprHK) BblXOZtHIUHX nOJlHpHSOBaHHblX nyMKOB 7 M 9 C OOTHaKOBOH lXIipK\'JI5IpHOH 

no.T5ipi3auHeH bbicokoh creneHH. 

J-Um paciiiHpeHMH jxnanasoua paGoMHx ajihh bojih nojinpHsaropa cpcACTBO juui aejieniiM 
Heno.-uipH30BaHHbtx CBCTOBbix nyMKOB Ha nojiHpHSOBaHHbie npoxozmmnH h OTpa^KCHKbiH 
CBeroBbje h^mkh, BbinojiHCHHoe b BHZie no KpaiiHeH Mepe o^HOro ziByjiyMenpejiOMoaiOLaero 
c.ios. BKnHDMaer no KpaiiHeH Mepe rpH cjios xojiecrepHMecKHx hch^khx KpHcra-LiOB, HMenDmux 
no.iocbi ceneKTMBHoro oxpa^eHM^i csera b rpex pasjiHMHbix cneKxpajibUbix ;xHana30Hax. 

B 3TOM >Ke HjiH ApyroM BapnaHTC nojwpHsaxopa c paciuHpenHbiM j5Hana30H0M paooHiix 
xiMH Bo.iH no KpaHHefi Mepe oahh cjiom xojiecrepHMecKoro ^hakofo KpHcrajuia HMeer no 
ToniuHHe rpaiiHeHT uiara xojiecrepHMecKOM cnHpajiH h, b pesyjibrare, cneKxpa-ibmio uinpHHy 
no.iocbi ceneivTHBHoro OTpa^enna CBera He Menee 100 HanoMerpoB. 



npennoHTHTejiCH nojiMpHsarop, OTjiHMaiomHMCH tcm, hto no KpaHwert Mepe oanH cjioh 
xo.iecTepiiHecKoro jkhwopo KpHcrajiJia HsroTOBjieH h3 nojiMMepHoro xo-iecrepuMecKoro 
vKiiaKoro Kpifcrajijia, 

ZLiH npeepameHH^i Ges norepb 3HeprMn BbixoAflinero m3 nojiapiiaaTopa uupKyjinpHO 
no."i5}pH30BaHHoro csera e jimhchho nojinpHSoeaHMbifi Ha BbixoAC nojinpnsaropa moact obiTb 
aono.iHirrejibHO ycraHoejieHa MereeprbBOJiHOBaH njiacxHHKa. 

Ha c})Hr. 2 cxcMaTUHHO noKaaaw o6mHM nnn npe^^jiaracMoro noji^jpiisaropa, nonepcMHOe 
ceneHHe Koxoporo noKasaHO Ha 4>Mr. 1. IlojiHpHsaTop BbinojineH b bh^ic oaHofi runeHKM h.ih 
n.iacTMHbi 1, Ha nepsoH noBcpxHocxH KoropoH HaneceHbi nocjienoBarenbHO CHcrcNfa 
MHKpo.iHH3 2 H ceKUHOHHpoBaHHoe MerajiJiHHecKoe sepKajio 3, onrHHecKn coBMeinenHoe c 
yKa3aHHori CHCxeivioR mhkpojtmh3, a na BTopofi noBepxHOCXH njiCHKH HaHeccHO cpeiiCTBO 4 jui^ 
aeaeHUH HenojinpHsoBaHHbix cBexoBbix nynKOB Ha nojiHpH30BaHHbie npoxojiiimHM h 
OTpa>KeHHbin CBcroBbie nynKH, BKjiioHaKDmee no KpafiHefi Mepe o^xhh cjioh xonecrepMHecKoro 
>fauKoro Kpncrajuia. B pesyjibTaxe ^eficTBHH nojinpHsaropa 3HeprHfl HenojiHpH30BaHHoro CBera 
5 npaKTifHCCKH nojiHOcrbfo npcBpamaercji b aneprHro nojinpHSOBanHbrx nyMKOB 7 h 9 c 
oziMHaKOBOu uHpKyjwpHOH nojinpHsauHCH. 

Ha 4)Hr. 3 cxcMaTHHHo noKa3aHO nonepenHoe cenenHe npezuiaracMoro no.x^iproaTopa no 
apyrosf>^ BapHanry, BbinojiHCHHoro b BH^e o^^Hoii njienKH hjih njiacTHHbi 1, na nepBOH 
noBepxHocTH KOTopoH HaHeccHbi CMcreMa mhkpojihh3 2 h ceKqHOHHpoBaHHoe MerajuiifHecKoe 
3epKano 3. onrHnecKH coBMCuueHHoe c yKasaHHoii CHcxeMOH mhkpojihh3. Ilepeii 
ceKixjiOHHpoBaHHbiM MexajiJiMHCCKHM scpKajiOM 3 noMemeHa HCXBeprbBOJiHOBaH njiacTHHKa 10, 
ceKUMOHHpoBaHHaH, T.e. noKpbiBaHDma^ no KpaHHCH Mepe bck) noBepxHOcrb 
ceKUHOHHpOBaHHoro MerajuiHHecKoro sepxajia 3, KaK noKa3aHO na ^iir3, jnioo 
HCceKUHOHupoBaHHaH, T.e. nojiHOCTbK) noKpbiBaiomaH nepByio noBepxHocxb no.-iHpH3aTopa. Ha 
BTopofi noBepxHOCTH njieHKH 1 HaneceHO cpeacTBO 4 jum jiojicnim HenojmpH30BaHHbix 
CBeroBbix ns'HKOB na nojinpHSOBanHbie npoxoA^iiuwH h OTpaxceHHWH CBeroBbie nynxH, 
BKJiioqaiomee no KpafiHeH Mepe ojxuh iiByjTyHenpejiOMJunomHM cjioh c nocro^THKbrMU no 
To.iuiHHe cnoH HanpasjieHHHMH onrHnecKHx oceft. 

Paoorv' npezuiaraeMoro noji5ipH3aTopa mo^ho hohchhtb cjiejiyiomnM o6pa30M (zuo^ 
5?CHocTH noHMMaHHH Ha ^ur3 xojx jiyneii noKasan ynpomeaHO, 6e3 ynera npejiOMjieniw na 
rpaHMuax pa3JiHHHbrx cjiocb h tojibko aji« oahoh MUKpojiHHSbi). HenojmpH30BaHHbnl CBex 5 
naziaer na nepByio noBcpxHOCXb nojuipM3aTopa m 4)OKycHpyeTcyi MMKpojiHH3aMH sH^^pb 
no.-mpH3aTopa, o6pa3y5! cBexoBbie nywKM 6. CeKUHOHHpoBaHHoe MerajuiMHecKoe 3epKajio 3 



CBeTOOTpa>KaK>inHx 3jieMeHTOB Bbi6HpaK)TCH MHoro MeHbiue nonepcMHbix pasMepos mhkpojihh3 
(HanpnMep, nonepeMHbie pasMepbi cBeTOOTpa>KaK)iUHx ajieMCHTOB cocTaB,T^K)T 10 
MMR-poverpOB, a nonepeMHbie pa3Mepbi mhkpojihhs - 100-200 MHKpOMerpoB). 
C(|)OK> cupoBaHHbie MiiKpojiMHsaiviH 2 CBCTOBbie nyHKM 6 nonaAaiOT Ha cpeacTBO 4 jsvi aeneHUH 
Heno.T?rpK30BaHHbix CBeroBbrx ny^KOB Ha nojinpHSOBaHMbie npoxozwrnHn u OTpa>KeHHbiM 
CBerosbie nynKH, BKJiiOHafOinee no KpaiiHCH Mepe o^hh flByjiyHenpejiOMjiMTOLaHH cjiofi c 

nOCT05?HHbIMH no TOJTUXHHe CJ10« HanpaBJieHHHMH OITTMHeCKHX OCeil. ripH 3TOM npH6-in3liTejlbHO 

nonoBHHa cbctoboh aneprHH HenojT5ipH30BaHHbix CBcroBbix nynKOB 6 npeBpaiuaexcH b 3HeprHK) 
npoxo2.HmMx CBeroBMX nysKOB 7, nanpHMep, c jimhchhoh nojinpHsauHeH, nepneHJiHKyjT^ipHOH 
rmocKocTH pHcyHKa. flpyran nojiOBHHa cbctoboh 3HeprHH nenojuipHSOBaHHbix CBerosbix 
n\-HKOB 6 npeBpamaercH b aneprHK) OTpa>KeHHbix CBeroBbix nynKOB 8, b naHHOM npHMepe, c 
nnHeuHOH nojmpHsauHeH, napajuiejibHOM ruiocKOCTH pHcyHKa. OrpaMceHHbie ceeroBbie nynKn 8 
c .iHHeriHOH nojmpHsauHeH, napajiJiejibHOH njiocKOCTH pHcyHKa, npoxo;xHT HerBeprbBOJiHOByio 
fLiacntHKN 10 H 4)OKycHpyK)TCH B TOHKy Ha CBCTOOTpajKaiomiix ajiCMCHTax NierajuTHHecKoro 
3epKa-Ta 3 (jxsisi aroro 4)OKycHoe paccroHHHe hjih, ApyraMH cjiOBaMH, onrifMecKa^j cmta 
MHk-po.THH3 2 BbiGHpaercH cooTBercTByioiUMM o5pa30M). OrpajKenHbie or MerajLinnecKoro 
3epKa.i2 3 H npomeiimHe bhobb nepes HexBeprbBOJiHOBjoo njiacTHHKy 10 CBcroBbie nyHKH 9 
irsieiOT niiHeHHyio nojiapHsauHK), nepneHziHKyjmpHyio njiocKOCTM pHcyHKa, T.e. opToroHajibHyio 
.iHHeuHOH noji5ipH3auHH CBCTOBbix iiyMKOB 8, na^aiomHx Ha MerajiJiHHecKoe sepKajio 3. TaKoe 

lOMCHeHHe nOJI^pH3aUHH 06yCJI0BJieH0 H3BeCTHbIMH OnTHHeCKHMH CBOHCTBaMH KOMOHHaUHH 

HeTBepTbBOJiHOBOH njiacTHHKH H MeTajiJiHHecKoro 3epKajia. CfieroBbie nyHKH 9, HMeKDiuHe 
nHHenHXTO nojinpHsauHK), nepnenjiHKyjiHpHyK) njiocKOCTH pHcyHKa, npoxojiHT nepes 
-iByjn-RenpejiOMJtaiomHH cjioh c nocro^HHbiMH^ no TOJimmie cjioh HanpaBjieHiiiiMii onrnMecKHx 
oceM 6e3 usMeHeHiw. TaKHM o6pa30M, b peayjibTare flencrBMH nojmpH3aTopa aHeprnn 
Heno.-i5rpiT30BaHHoro CBera 5 npaicrMHecKH nojiHOCTbio npeBpamaexoi b SHepniK) BbixozwiuHx 
non>ipn30BaHHbrx nyHKOB 7 h 9 c oziHHaKOBOM jimhchhoh nojiMpH3auHeM (b ziaHHOM npHMepe 
nepnenjiincyjiHpHOH njiocKOCTH pHcyHKa) bbicokoh crencHH. 

Ha 4)Hr- 4 cxeMaTHHHO noKasaHO nonepcHHoe ceneHHe npezuiaraeMoro nojmpH3aTopa no 
cjieii\TomeMy BapHaHxy, BbinojineHHoro b bhac oahoh njicHKH hjtm njiacrnHbi 1. na nepBon 
noBepxHocTH KOTOpOH HaHCCCHO ccKUHOHnpoBaHHoe MerajijiMHecKoe 3epKajio 3, a na BTopoH 
noBepxHocTH njicHKH HaneceHbi nocjieiiOBaTejibHO cncreMa mhkpojihh3 2. onrHnecKH 
coBMemeHHa^i c cckummmh MerajiJinHecKoro sepKajia 3, m cpejiCTBO 4 jsi^ nejiCHM^i 
Heno.-Ls?pH30BaHHbix CBCTOBbix nyHKOB Ha nojiHpH30BaHHbie npoxozunnHH M OTpa>KeHHbuT 



CBeroBbie nyHKn, BKjiFOHatomee no KpafiHeft wepe oahh cjtoh xojiecrepHHecKoro /khzikofo 
KpHcra-xia. 

PaooTy npeojiaraeMoro noji^pHsaxopa mo>kho noHCHMXb cjieiiytoiiiUM oopaiOM (ari5i 
HCHOCTii noHMMaHiiH Ha 4*Hr.4 xojx jiyMeM noKasaH ynpomcHHO, 5e3 vMera npe.iONLieHHH Ha 

rpaHHUax pa3JIHHHbIX CJIOCB W TOJIBKO RJIH OZIHOH MUKpOJlHHSbl). HenOJI5ipH30BaHHbin CBCT 5 

npoxoaifT Hepe3 ruieHKy 1 h CHCxeiviy mhkpojihh3 2, KOTopas npeo6pa3yeT 3a cnej (boKycnpoBKH 

BXOZmmHM HenOJI55pH30BaHHbIH CBCT 5 BO MHO>KeCTBO OAHHaKOBblX CBeTOBblX m-MKOB. 3tH 

rrv-HKH nonanaiOT Ha cpencTBO 4 juui jiejiCHHH nenojiiipHsoBaHHbrx CBeroBbrx n>"4KOB Ha 
no.i5ipn30BaHHbie npoxoimmHH m orpa^enHbiM CBerosbie nynKH, BKjiFOMaioiuee no KpauHefi 
Mepe oaHH cjioh xojiecrepHHecKoro >KJtaKoro KpHCxajuia. CeKuwoHHpoBaHHoe Mera^TiifMecKoe 
3epKa.io 3 npaKTHHCCKH He SKpaHMpyer nenojiHpHSOBaHHbiH cbct 5, t. k. nonepesHbie pa3Mepbi 
ero CBeTOOTpaxcaiomHx ajieMenroB BbiGHpaioxcH mhofo MCHbuie nonepenHbix pa3MepoB 
MHKpo,'THH3 (nanptiMcp, nonepcHHbie pasMepbi CBeTooTpa>KaK)mHx 3jieMeHTOB cocraB-i^iOT 10 
MHKpoMerpoB, a nonepenHbie pasMepbi mhkpojihhs - 100-200 MnKpOMerpoB). no-3TOMy, 
npH6,-nf3inrejibHO nojiOBHHa cbctoboh aHepPHH HenojinpHSOBaHHbix CBeroBbix n>*HKOB. npoHna 
no-oapinvTomee cpencTBO 4, npeBpamaercH b SHepraK) npoxoA^miix CBeroBbix m-HKOB 7, 
HanpHMCp. c npaBOH uHpKyjwipHOH nojmpHsaqHefi (HanpaBjieHwe uHpKyjiapHOH no-iHpH3aiiHH 
npoxoaamiix CBeroBbix nyHKOB npoTHBonojiomio snaKy cnHpajiH Hcno.ib3yeMoro 
xoiiecrepHHecKoro >KnaKoro KpHcrajuia). flpyrasi nojiOBHHa CBeroBOH 3HeprHH 
Heno.uipit30BaHHbix cBcroBbix nyHKOB npeBpamaeTC5! b sneprHio OTpa>KeHHbix CBeroBbix nynKOB 
8, B aaHHOM npHMepe, c jicboh uHpRyjinpnoM noj^pHsauHCH (nanpaBJiCHHe uHpKyjmpHOH 
noji5ipH3auHH oxpayKeHHbix CBeroBbix nyMKOB coBnajiaer co SHaKOM cnHpajiH Hcno.Tb3yeMoro 
xojiecrepiiHecKoro >fai;iKoro Kpucrajuia). Orpa^eHHwe or nojinpusyioinero cpeziCTBa 4 h eme 
pa3 npoiuezmjHe CHcrcMy mmkpojihh3 2 CBeroBwe nyHKH 8 c jicboh UHpKyjmpHofi nojinpHsauHCH 
4>OKycHpyioTCH B TOHKy na CBeroorpajKaiomHx sjieMCHrax MerajiJiHHecKoro 3epKa,ia 3 (nji^ 
rroro 4)OK\'CHoe paccroHHue hjih, ;ipyrHMH cjiobbmh, onrHnecKa^i cmia MHKpojiHH3 2 
BbioupaercH cooxBercTByiomHM o5pa30M). Orpa^eHHbie ox MexajijiiiHecKoro 3epKajTa 3 
CBCxoBbie nyHKH 9 HMCtox npaByio unpKyji^ipHyK) noji«pH3auHK), x.e. npoxHBono.io>KHyK) 
nojmpH3auHH CBexoBbix nynKOB 8, naiiafomnx na MexajijiHHecKoe sepnajio 3. TaKoe H3MeHeHHe 
no-T>!pH3auHH oGycjioBjieno HSBCCXHbiMH onxHHecKHMH CBOHCXBaMH MexajiJTHHecKoro 3epKajia. 
CsexoBbie nyHKH 9, HMeiOLUHe npaByK) uHpKyjiHpnyio noji5ipH3auHK), npoxoa^ Hepe3 c-ioh 
xojiecxepiiHecKoro >KHiiKoro Kpncxajijia 5e3 HSMeHCHHH. TaKHM o6pa30M, b pesy.ibxaxe aettcxBH^ 
no-riapH3axopa aneprHH HenojinpHSOBaHHoro CBera 5 npaKXHnecKH nojiHocxbK) npcBpamaercH b 



lb 

3HeprHK) BblXOAHmHX nOJIHpH30BaHHbIX nyWKOB 7 H 9 C O/IHHaKOBOH UHpKyjTHpHOM 

no-i5?pH3auiieH bbicokoh creneHH. 

Bo-iee nperrnoHTHTCJibHbiM JiBJinercfl nojiapHsaxop no HSOopereHMK). oT.iHMaioiunHCJi 
TCM. MTO no KpaMHefi Mcpe OOTH cjiOH xojiecrepMHecKoro >KM;xKoro Kpucra-xia iiMcer no 
TO.iuiHHe rpanueHT uiara xojiecrepHMecKOH cnnpajiH h, b peayjibTaTe, cneKTpajibH\K> miipMHy 
nonce bi ce,ieKTHBHoro OTpa>KeHH5i ceera He MCHee 100 HaHOMerpOB. 

Ha 4)nr. 5 cxeMarHMHO noKasaHO nonepeHHoe ceneHHe npejiJiaraeMoro no-i55pH3aTOpa no 
Bapnam>. BbinojiHCHHoro b Bujie ootoh njiCHKH hjih njiacTHHbi 1, Ha nepaoH noBepxHOCTH 
KOTopofi HaHeccHO ceKUHOHHpoBaHHoe MerajTiTHHecKoe sepKajio 3. riepezi ceKUHOHHpoBanHbiM 
Mera^xiuHecKHM 3epKajiOM 3 HaHecena HerBeprbBOJiHOBaM njiacTHHKa 10, ceKUHOHHpoBaHHaa, 
T.e. noKpbiBaK)ma5i no KpaHHefi Mepe bck) noBepxHOcrb ceKUHOHwpoBaHHoro Mera-xiHHecKoro 
3epKa.ia 3. KaK noKasaHO na 4)Hr.5, jih6o neceKUHOHHpoBaHHaJi, x.e. nojiHOcrbK) noKpbiBaiomaH 
nepBMO noBcpxHOCTb noJinpHsaxopa. Ha BTOpoii noBcpxHocTH ruieHXH HaneceHbi 
nocieaoBarejibHO CHcrcMa mhkpojihhs 2, onrHHecKH coBMemeHwa^i c c^kuiwmh 
Mera-x-ruHecKoro 3epKajia 3, h cpeACXBO 4 juisi neneHHH Henoji^pH30BaHHbix CBeroBbix m-HKOB 
Ha no.-i5ipii30BaHHbie npoxozxHiuHH h OTpaaceHHbiK CBCroBbie nynKH, BKJiiOHaioinee no KpafiHeH 
Mepe oaiiH ziByjiyHenpejioMjiHiomHH cjioh c nocroHHHbiMH no TOJimuHe cjtoh HanpasjiemiKMH 
onruHecKirK oceii. 

Paoory npejiJiaraeMoro nojiHpH3aTOpa mo>kho noncHHTb cjieziyiomHM o6pa30M {ixjih 
5ICHOCTH noHHMaHHH Ha (J)Hr.5 xojx jiyHCH noKasaH ynpomCHHO, 5e3 ynera npeiOMJieHii^i na 
rpaHiniax pa3JiHHHbix cjiocb h roJibKO juisi o^^HOH MHKpojiHHSbi). Henoji^pmoBaHHbul CBer 5 
npoxonirr Hepe3 ruieHKy hjih ruiacTHHy 1 h CHcreMy mhkpojihh3 2, KOTopaji npeo5pa3> ex 3a cnex 

<})OK\-CHpOBKH BXOJl5imHH HenOJIHpH30BaHHbIH CBCX 5 BO MHO^CCXBO OJUiHaXOBblX CBCXOBblX 

m-MKOB. 3xH nyHKH nona^aiox na cpcACXBO 4 mui AejiCHWH HenojiHpH30BaHHbix CBCxoBbix 
m-HKOB Ha nojmpH30BaHHbie npoxo/inmHii h oxpa>KeHHbiH cBexoBbie nyHKH, BJciiOHaiomee no 
KpauHefi Mcpe ohhh ziByjiyHenpejiOMjiHiomHH cjioh c nocxoanHbiMH no xoainHHe cjioh 
Hanpas^ieHUHMH onxHHecKifx ocen, CeKUHOHHposaHHoe MenrajijntMecKoe 3epKajio 3 npaKxirqecKH 
He 3KpaHHpyex HenojT^pH30BaHHbTH cbcx 5, x. k. nonepenHbie pa3Mepbi ero CBexooxpa^Kafomnx 
aneMCHxoB BbiSnpaioxcH mhofo MCHbiiie nonepennbix pa3MepoB mhkpojihh3 (nanpuMep, 
nonepeHHbie pasMcpbi cBeTooxpa:»caK)mHx ajiCMcnxoB cocxaBJi^iox 10 MHRpoviexpoB, a 
nonepeHHbie pa3Mepbi mhkpojihhs - 100-200 MMKpoMexpoB). no3xoMy npH6.iH3HxejibHO 
no-iOBHHa cBexoBOH 3HeprHH HenojiHpH30BaHHbix CBCXOBbix nyMKOB, npoHZW nojiflpH3>Tomee 
cpencTBO 4, npCBpamaexcH b 3HeprHfo npoxOAJimMx CBexoBbix nyHKOB 7, Hanpuxiep, c jinneHHOH 



Heno.i^pinoBaHHbix ceeroBbix nynKOB npcBpamaerca b aneprHK) oxpa^eHHbix CBeroBbrx nyMKOB 
8, B aaHHOM npuMcpe, c jthhchhoh nojwpHaauHefl, napajuiejibHOH njiocKOcru pHcvHKa. 
Ojpa^KeHHbie or nojiHpusyiou^ero cpeztCTBa 4 h eme pa3 npouieAiune CifcreMv MHKpojiJiH3 2 
CBeroBbie nyHKH 8 npoxon^iT nepes HexBeprbBOJiHOByK) njiacxuHKy 10 h (|)OKyciipy'K)TC5i b tomky 
Ha CBeTO0Tpa>Kafomiix ajieMCHxax MerajijiwHecKoro aepKajia 3 {jxjifi axoro (})OK\CHoe paccTOHHne 
iLiu, zipyrnMH cjiOBaMH, onTHnecKa^i cnjia mhkpojihh3 2 BbiGnpaerc^i cooTBercTBVTOiiiuM 
oopasoM). npoiuezmiHe nepes HeTBepTbBOJiHoeyio nuacTHHKy 10, OTpa>KeHHbie or 
MeTa,xiHHecKoro sepKajia 3 h npoiiie>aiiiMe eme pa3 nepes HerBcpTbBOJiHOByK) n.iacTHHK\ 10, 
CBeroBbie nynKw 9 hmcwt jiMHCHHyio noji5ipH3aqHK), nepneHAHKyji5ipHyio njiocKOcru piicyHKa, 
T,e. opToroHajibHyK) nojmpHaaqHH CBeroBbix nyHKOB 8, na^aiomnx Ha MerajiJiiTHecKce sepKajio 
3 TaKoe nsMeHeHne nojiapHaauwH oGycjiOBjieHo HSBecxHbiMH onrHMecKHMii CBoficTBaMH 
KOMOHHauHH MeTBepTbBOJiHOBOH ruiacTHHKH H MenrajijiHHecKoro sepKajia. CBeroBbie rryHKii 9, 
irNieioiiiHe jiHHeHHyio nojiapHsauHK), nepneH^tHKyjmpHyio njiocKOCTH pucyHKa, npoxoaar nepes 
aBy-Ty-HenpejiOMJi5iK)mHH cjioh c nocroHHHbiMn no TOJimHHe cjioh HanpaBjieHii^MH ormfMecKMx 
ocert 6e3 H3MeHeHHH, TaKHM o5pa30M, b pesyjibTare AewcrBM^ noji5ipH3aTopa 3Heprn5i 
Heno.-uipH30BaHHoro CBcra 5 npaKTHnecKH nojmocTbio npeBpamaercn b aHepnoo Bbixo:xHmnx 
noa^pjf30BaHHbix ny^KOB 7 h 9 c o^HHaKOBOH jiHHeHHOH nojmpHsauHeft (b iiaHHOM npuMepe 
nepnerOiiKN jmpHOH ruiocKOCTH pHcyHKa) sbicoKOH creneHH. 

Ha 4)Hr. 6 cxeMaTHHHO noKa3aHO nonepenHoe ceneHHe npeAJiaraeMoro no-T5ipH3aTOpa no 
cjiezi\TOiaeMy BapHanry , sbinojiHeHHoro b bh^c ^Byx^ nanpHMep, jiaMHHnpoBaHHbix njiCHOK 
iviH oiacTiiH 1 H 1 1, Ha BHemneH noBepxHOcrn nepBOH njiCHKH hjih ruiacxHHbi HaneceHa nepsaH 
CHcreNia mhkpojihh3 2, na BHyrpeHneH noBepxHOCTH nepBOH hjih BxopoH njienKn luui aFiacriinbi 
HaneceHO ceKUHonnpoBaHHoe MerajuiifHecKoe sepKajio 3, a Ha sHeuiHeH noBepxHOcra BTOpofi 
ruieHiai loii njiacTHHbi HaHeceHbi nocjiewBarejibHo BTopaa CHCxeMa mhkpojihh3 2, onrHHecKH 
coBMeineHHaH c ceKUHHMH MerajijiHHecKoro sepKajia 3 h c nepBoft CHcreMofi mhkpojihrb, h 
cpeacTBo 4 mm n^nemm HenojinpHSOBaHHbix cseroBbix nyMKOB Ha no.T^pH30BaHHbie 
npoxoji^innH h orpa^enHbin CBeroBbie nyHKH, BKJiiOHaiomee no KpaHnen Mepe ojhh c.ioh 
xo.iecrepHMecKoro mmKoro KpHcrajuia. 

Paooxy npeziJiaraeMoro noiLflpHaaxopa mo>kho noacHHXb cjieziyioiuHM o6pa30M (ansi 
^iCHocxH noHHMaHM^i Ha 4)Hr6 xon jiynen noKaaan ynpomeHHo, xojibKO ojihoh 

MHKpo.TMH3bl). Hen0JIHpH30BaHHbIH CBCX 5 npOXOflHX HepCS nepByiO CHCXeNiy^ MHK-pO,lHH3 2, 

KoxopaR npeo5pa3yex BxozmuiMM HenojiHpHaoBaHHbifi cbcx 5 bo MHO>KecxBO onHHaKOBbix 
CBeroBbrx nynKOB 6 h (j)OKycHpyex vix na xex Mecxax BHyxpeHHen nosepxHOCXM nepBofi njieHKH 



npoxO/KaeHMH 4)OKTca nyHKH 6 npoxoAHx BTop}^ CHcreMy mhkpojihh3 h nonanaKxr Ha cpe^iCTBO 
4 iLiH ae.neHHJ! HenojiHpHSOBaHHbix CBeroBbix nynKOB Ha nojiapHSOBanHbie npoxoojiuiHH i\ 
OTpa:^*eHHbiri CBexoabie rryHKM, BKJTK)MaK)mee no KpawHeM Mepe omin cjioh xonecrepuHecKoro 
>KMaKoro KpucxajLia. npnGjiHSHTejibuo nojiOBHaa CBeroBofi SFiepniH Heno.'i;?pn30BaHHbix 
CBeroBbix nyHKOB, npoHja^i nojiHpH3yK)iuee cpe^icTBO 4, npeBpamaercH b 3HeprHio npoxoa5?innx 
CBeroBbix n>^KOB 7, nanpuMep, c npasoH uupKyjiJipHOH nojiapnsauMen (nanpaB^ieHne 
uHpK>r^pHOH noji^pHsauHH npoxoAHiuMx CBCTOBbix nyHKOB npoTHBonojiOyKHO 3HaK\ cnupa_iH 
Hcno.ib3yeMoro xcjiecrepHMecKorc ^khjeikopo KpMcrajiJia). JJpyrsi^ nojiOBHHa CBeroBofi aweprHH 
Heno-i5^pn30BaHHbix cBercBbix rT5/^KOB npeBpamaercn b 3HeprHio orpa^KeHMbTx cseTOBbTx m^KOB 
8. B naHHOM npHMepe, c jicboh uHpKyji^pHOH nojmpHsauneH (nanpaBjieHHe mipKA^wpHOH 
no.TapioauuH oxpa^KeHHbix CBerOBbix nyMKOB coBnaj^aer co snaKOM cnifpajiH licnojibsyeMoro 
xciecrepHHecKoro :;KHaKoro KpHCxajuia), OxpaxcenHbie ot nojinpHsyiomero cpeacTBa 4 u erne 
pa3 npomenuiHe BTopyio CHcxeMy MHKpojtHH3 2 CBeroBbie nyHKH 8 c jieBOfi UHpKvjwpHOH 
no."LHpi'r3auHeH HMeKrr napajiJiejibHbie JiyHH, T.e, nyHKH 8 4)OKycHpyK>TCH b 6ecKOHeHHOCTH ( xth 
3Toro d>OK\'CHoe paccTOHHHe hjih, ^pyrHMH cjiOBaMH, onTHHecKan ctuia BTOpoH cHcr^Mbi 
MHFq>o.7}fH3 2 Bbi5HpaeTCH cooTBexcTByiomHM o5pa30M). nocjie oTpa^eHHH oT MerajuiFfHecKoro 
3epKa-ia 3 CBcroBbie nyHKH 8 npcBpamaiOTCH b CBCxoBbie nyHKH 9, Koropbie hmciot npaB\TO 
UHpK->rL?ipHyK) nojUipH3auHK), T,e. npoTHBonojio^Hyio nojiHpnsauHH CBeroBbix n\-HKOB 8, 
naaajomifx Ha MerajijiHHecKoe sepKajio 3. TaKoe HSMCHCHHe noji5ipH3amDi ooyc.iOBneHO 

H3BeCTHbIMH OnTHHCCKHMH CBOHCTBaMH MerajmHHeCKOrO 3epKajia. CeKUHOHIfpOBaHHOe 

MeTa,-LTHHecKoe sepKajio 3 npaKTHHccKH nojiHOCTbio orpa^aer nyHKH 8, r.e. ne npoHCxcjirr 
norepb CBeroBOH SHeprnn, t. k. nonepcHHbie pasMcpw mcct, b Koropbix OTC>TCTByeK)T 
CBeTooTpa>KaK)mHe sjieMemrbi BbiGnpaKyrcH mhopo MeHbuie nonepenHbix pasMepOB MiiKpojrirH3 
(HanpiiMep, nonepcHHbie pasMepbi 3thx mcct cocraBjiHiOT 10 MHKpoMerpoB, a nonepcHMbie 
pasNiepbi MHKpojiHH3 - 100-200 MHKpoMerpoB). CBCTOBbie nyHKH 9, HMCiomHe npa^vio 
uiipK\n.HpHyio no;iMpH3auHK) h napajiJiejibHbie Rynu, npoxo^zinr nepea BTOpvio cncreMy 
MHKpo,TUH3 H CJIOH xojiecxepHHecKoro yKujxKoro KpHcrajiJia 5e3 HSMeHeinuj cocrromim 
no.i^p5i3auHH H HHTeHCHBHOCTH, HO npcBpamaiOTC^! B cxoj[i5imHecfl n>^Kii 3a CHCT npoxo^eHH5i 
Hepe3 BTopyK) CHcrcMy mhkpojihh3. TaKHM o5pa30M, b pesyjibxare neficTBim noji5ipH3aTopa 
3Heprjia HenoAapH30BaHHoro csera 5 npaKTHqecKH nonHocrbK) npeBpauiaercH b aHepritto 

BblXOaHUlHX n0JlHpH30BaHHbIX nyHKOB 7 H 9 C O^^HHaKOBOH uHpK-yjmpHOH nojUTpH3au}ieH 

BbicoKOH crencHH. 

Ha (})nr. 7 cxcMaTHHHO noKa3aHO nonepenHoe ceneHHc npezmaraeMoro no-T^jpinaTOpa no 




luiw nnacTMH 1 h 11. Ha BHeuiHeH noBepxHOCxn nepBoH njiCHKH m;ih njiacTHHbi HaHecena 
nepea^ cncreMa mhkpojihhs 2, Ha BHyrpeHHCH noBepxHocxH, wanpuMep, nepsoH njicHKH 
HEHeceHO ceKUHOHHpoBaHHoe MerajTjiHHecKoe 3epKajio 3, Ha Koxopoe HaneceHa 
MeTBerTbBO-THOBa^ njiacTHHKa, noKpbiBafoma^i c HeobxoAWMocTbK) Bce cckuhh Mera-xiuMecKoro 
3epKa.-2 3 H, B03MO>KHo, jiJiH ynpomcHMH xexHOJiorHH HaHeccHH^i u Mccra. ne 3aKpbiTbie 
ceKuiLirMH sepKajia 3. Ha BHCuiHefi noBcpxHOCTM BTopoH njicHKn hjih njiacTUHbi HaneceHbi 
noc.ieiiOBaTejibHO BTopa5i cMcreMa mhkpojihhs 2, onrHHecKn coBMemeHHan c ceKmi5?MM 
Nfera-xiifMecKoro aepKajia 3 h c nepsoH chctcmoh mmkpojihhs, h cpencxBO 4 3JUi ae.ieHHH 
Heno."L?-p!f30BaHHbix CBeroBbrx nyHKOB na noji5ipn30BaHHbie npoxozwiUHH u OTpa>KeHHbiH 
CBeroBbie nynKH, BKJiiOHaiomee no KpaHHefi Mepe o;^hh ziByjiyHenpejiOMjiinoinirrT c.iofi c 
nocTO^HbiMH no TOJiiUHHe cjiOH HanpaBJieHHHMH onTHHecKHx oceii. 

Paooxy npeanaraeMoro nojuipHaaxopa mo^ho no^CHWxb cjieiiyiomHM oopasoM (zum 
55CH0CXH noHHMaHHH Ha ^htJ xojx jiyHCH noKasan ynpomcHHO, xojibKO mm o:ihoh 

MHKpOniiH3bl). HenOJmpHSOBaHHblH CBCT 5 npOXOZlHX CHCXCMy MHKpOJIHH3 2, KOXOpaH 

npeo6pa3yex bxozihuihh HenojinpHSOBaHHbiH cbcx 5 bo mho^kccxbo oziHHaKOBbix cBexoBbix 
n\*MKOB 6 H (|)OKycHpyex mx Ha xex Mecxax BHyxpeHHCH nosepxHocxH nepsoH nneHKH., Koxopbie 
He noK-pbixbi ceKutuiMH MexajuiHHecKoro sepxajia 3. Ilocjie npoxo>KiieHH5i (J)OK\ca n\-HKJi 6 
npoxoiwx BxopyK) CHCxcMy mhkpojihh3 h nonaziaiox na cpezicxBO 4 rum nenemiR 
Heno.-L^H30BaHHbix CBCxoBbix nyMKOB na nojiHpHSOBaHHbie npoxoiwmHH h oxpayKenHbiH 
CBexoBbie nyMKH, BKjiKDHaiomee no KpaHHCH Mepe o;ihh AByjiyHcnpejiOMrmioinHri cjioh c 
nocTOHHHbiMH no xonLUMHe cjiOH HanpaBJieHHHMH onxHHecKHx oceH. npHOJiionxe.ibHO 
no.iOBKHa CBCXOBOH 3HeprHH Henoji5ipH30BaHHbix CBexoBbix nyHKOB, npOHjxH nojiHpH3yK>mee 
cpencxBO 4, npcBpamaexcH b aneprHio npoxozxHmux CBcxoBbix nynKOB 7, Hanpii.Mep, c aiiHeHHoii 
no-"uipH3auHeri, nepneH^HKyji^paOH hjiockocxh pncyHKa. Apyran nojiOBHHa CBexoBOU 3HeprHH 
Heno.-i5ipH30BaHHbix CBCxoBbix nyHKOB npcBpamaexcH b aneprHK) oxpa^ennbix CBCxoBbix n\-HKOB 
8. b aaHHOM npHMepe, c jiHneHHOH nojmpHsauHeH, napajuiejibHofi hjiockocxh pHCNTiKa. 
ripoiiieaiiiHe napes nexBepxbBOJiHOByio njiacxHHKy 10, oxpa^KenHbie ox MexajijiirqecKoro 3epKajia 
3 H npoiiie:iuiHe eme pas nepes HexBepxbBOJiHOByio njiacxHHKy 10, CBexoBbie nynKH 9 hmciox 
-iiiHeffrnTO nojiHpM3auMK>, nepneHAHKyji5ipHyK) hjiockocxh pHcyHKa, x.e. opxoroHajibHyK) 
no.iflpH3auHH CBCTOBbix nyHKOB 8, naziafOuuHx Ha MexajuinnecKoe sepKajio 3. TaKoe HSMencHHe 

nO.-l5?pH3aUHM oSyCJlOBJienO H3BeCXHbIMH OnXHneCKHMH CBOHCXBaMH KOMOHHaUHH 

HexBepxbBo.iHOBOH njiacxHHKH M MexajiJiMHecKoro sepKajia. CeKunoHHpoBaHHoe Mexaji-iHHecKoe 
3epKa.io 3 npaKXHHCCKH nojinocxbio oxpa>Kaex nynKH 8, x.e. ne npoHCxo/iHx noxepb cbctoboh 






3,ieMeHTbi Bbi6MpaiOTCH MHoro MeHbuie nonepenHbix paaiviepOB mhkpojihh3 (HanpMNiep, 
nonepeHHbie pasMcpbi 3thx mcct cocraejiHioT 10 MHKpoMerpoB, a nonepenHbie pasNiepbi 
\niKpo.iiiH3 - 100-200 MMKpoMerpoB). CBcroBbie nyMKn 9, MMefomne jiMHeHHyio uonn\)\\3z\x\\K>, 
nepneHJiiiKyjiMpHyio njiocKOCxii piJcyHKa, npoxozt^rr nepes ziByjiynenpejiOMJiHiouiMri c.nofi c 

nOCTOSHHblMH no TOJILUHHC CJTOH HanpaBJieHHHMH OnTHMeCKHX OCCH 6e3 H3MeHeHH>I COCTOHHMH 

no.T?ipM3amiM h HHTeHCHBHOcru, HO npcBpaiJuatOTC^i e cxozi5imHec5i nyMKH 3a cnei npoxovtcieHnH 
Mepe3 BTopyK) cHcxeMy mhkpojihh3. TaKUM o5pa30M, b pesyjibxare jxt\\CT^\{5{ no-T5?pH3aTopa 
3Hepnu? HenojinpHBOBaHHoro csera 5 npaicTHHecKH nojiHocxbio npeBpamaercH b 3HeprHK) 
BbrxojL^.uiHx nojiHpiooeaHHbix nynKOB 7 h 9 c OAHHaKOBOH jiHHeHHOH noji^pHBauTieTi (b naHHOM 
npiiMepe nepneHjxHKyjiHpHOH njiocKOcru pHcyHKa) BbicoKOH creneHH. 

Ha (})Hr. 8 cxcMaTHHHO noKasaHO nonepCHHoe ceneHHe npezuiaraeMoro BapiiaHra 
no.THpioaropa, ewnojiHCHHoro a bmac AByx, HanpHMep, jiaMHHHpoBaHHbrx ruieHOK hjih 
njiacTHH lull. Ha BHeinHefi noBepxHOCTH nepBofi njiCHKH hjih njiacTHHw naHecena CHcreMa 
MHKponpH3M 12, Ha BHyrpeHHeii noBepxHocrn nepBOH hjih BTOpOH njienKH wm macTHHbi 
HaHeceno ccKUHOHHpoBaHHoe MerajijiHMecKoe sepKajio 3, onrnHecKH coBMeiueKHoe c CHcreMOH 

MHKpOnpH3M 12. Ha BHeUIHCH nOSepXHOCTH BTOpOH njieHKH HJIH rUiaCTHHbl HaHCCCHO 

noji5ipK3\"K)mee cpeixcTBO 4 ^jm j^ejieHHM HenojiHpnaoBaHHbix CBeroBbDC m'HKOB na 
nojiHpiBOBaHHbie npoxoz^mnii h OTpa>KeHHbiH CBerOBbie nynKH, BKjnoMaioiiiee no KpafiHefi 
Mepe oaHH cjtoh xojrecrepHHecKoro ^HjxKoro KpHcrajijia. 

PaooTy npejuiaracMoro nojmpHsaTopa ivio>kho noHCHHTb cjiej^iyioiUHM o6pa30M (zum 
HCHOCTH noHHMaHH5i Ha (})Hr.8 xoj^ jiyHeH noKasan ynpomcHHo). HenojiHppi30BaHHbiH cbct 5 
npoxooirr nepes cncreMy MHKponpHSM 12, KOTopan npeoGpasyer bxozihiuhh HenonHpH30BaHHbiH 

CBCT 5 BO MHO^eCTBO O^^HHaKOBbDC CBCTOBblX OJ^HKOB 6 C napaJUICJIbHblMH JT\-HaMH. llyHKH 6 

OTKjioHKiOTCH OT nepneH;xHKyjiHpa k hjiockoctm njiCHKH jiesbiM h npaBbiM ckjiohom npH3M 12 na 
onHHaKOBbie yrjibi BnpaBO h bjicbo, cooTBexcTBeHHO (b 3tom BapHanre noKa3aTejib 
npejiONLienim MarepHajia MHKponpnsM BbiGHpaexca Gojibiue noKasarejui npe.iOMJieHH^ 
MaTepHa.ia njieHKH), h npoxoOTT nepes Mecra b ceKUHonnpoBaHHOM MerajiJTHHecKOM sepKa^ie 3, 
He 3aH5rrbie CBeTOOTpa>KaK)mHMH sjieMeHraMH aepKajia 3. SarcM Henoji5ipH30BaHHbie n>'T^Rn 6 
nonaaaiOT na noji5ipH3yK)inee cpe^CTBO 4 jxnsi Aejiennn HenojiapnaoBaHHbix CBexoBbix n\*MKOB na 
no.n5ip5f30BaHHbie npoxoA^iiUHH h OTpa>KeHHbiH CBcroBbie nynKH, BKjiiOHaioiiiee no KpafiHeH 
Mepe oaiiH cjioh xojiecrepHMCCKoro ^kh^kofo KpHcrajiJia. npH6jiH3HTejibH0 nojioBHHa cbctoboh 
3HeprHn HenojiHpH30BaHHbix ceeroBbix nyMKOB 6, npovLm nojTjapH3yK)mee qDeacTBO 4, 
npeBpamaercH b 3HeprHK) npoxoA^mnx cBcroBbix nyMKOB 7, nanpHMep, c npaBOff uHpK\^JiJ?pH0H 



npoTiiBonojio>KHO 3HaKy cnHpanw HcnojibsyeMoro xojiecrepMHecKoro yKHiiKoro KpHcraLJuia). 
Hpyra^i nojiOBMHa cbctoboh SHeprnH HenojinpHSOBaHHbix CBeroBbix nyHKOB 6 npeepainaercH b 
3HeprHio OTpa>KeHHbix ceeroBbix nyHKOs 8, e jiaHHOM npwMepe, c jiesoH uHpK\ jiapHOH 
non^ipiisauMeH (HanpaBjiCHwe UHpKyjiHpHOH nojinpHsauHH orpa^KCHMbix ceeroBbrx m-HKOB 
coenaaaeT co SHaKOM cnHpajin ncnojibsyeMoro xojiecrepHHecKoro :>KHiiKoro Kpucra-i-ia) nocne 
OTpa>KeHii5i OT Mera^TjiMHecKoro 3epKajia 3 CBcroBbie nynKH 8 npcBpamaiOTCJ! a ceeroBbie ny-HKvi 
9. KOTOpbie HMCFOT npasyio utipKyjinpHyK) nojiKpHsauHio, T.e. npoTHBonojio^Kmio nojLapH3aiiHH 
CBeroBbix nyHKOB 8, na^^aiomHx Ha MerajijinHecKoe aepKajio 3. TaKoe nsMeHeHne noa^ipimuHH 
o6yc.iOB.ieHo HseecTHbiMH ooTHMecKHMH CBOHCTBaMH MexajuTHMecKoro 3epK-a,ia. 
CeKUHOHiipoBaHHoe MerajuiHHecKoe sepKajio 3 nojiHOcrbio orpa^Kaer it^'mkh 8. r e ne 
npoHcxomrr norepb CBeroBOH 3HeprHH, t. k. nonepcMHwe pasMepbi CBeTOOTpa:KaK>imix 
3JieMeKTOB Bbi6HpaK)TCH paoHbiMH H HCMHoro Gojibuiee nonepeMHbix pa3MepOB m^KOB 8. 
CBCTOBbie nyHKH 9, HMeioiuHe npaB5ao UHpRyjinpnyio nojmpHsauHK), npoxooar Hepe3 ciofi 
xo-iecrepifMecKoro ^kh/ikofo KpHcrajuia 5e3 HSMeHeHH^ cocto5ihh5i nojmpinauHn h 
HHTeHCHBHOCTH. TaKHM o6pa30M, B pesyjibxaxe fleiiCTBH^i noji5ipn3aTopa 3HepntH 
Heno.i5rpii30BaHHoro csexa 5 npaicTHHecKH nojiHOCXbio npcBpamaercH b 3Heprmo BbixonJiiaHX 
no,-mpjooBaHHbix nynKOB 7 h 9 c oxcHHaKOBOH qHpKyjiapHOH nojmpH3auHeH bmcokoh creneHii. 

CiicreMa MHKponpH3M 12, HaneceHHaH Ha BHeuiHeH noBepxHOCXH nepBofi ruieHiai mo^kct 
obiTb oopamena sepiUHHaMH MHKponpH3M napy^Ecy njienKH. MHKponpwsMbi Mor>T HMerb raJOKe 
HH\TO (}X)pMy, HCM Tpe)n^ojibHafl. 

Ha 4}Hr. 9 cxcMarHMHO noKasano nonepeHHoe ceneHHe npcOTaracMoro BapnaHxa 
noa5!pi3aTopa, BbinojiHCHHoro b bvuxc nsyx, nanpHMep, jiaMHHHpOBaHHboe njienoK iuih 
rLiacnra 1 h 11. Ha BHeuiHefi iiOBepxHOCTH nepBoii njicHKH hjih njiacTHHbi HaneceHa CHcreMa 
MHKponpH3M 12, Ha BHyrpeHHeH noBepxHOcru nepBOH njiCHKH hjih njiacxHHbi nocjienoBaTe.TbHO 
HaneceHbi ceKUHOHHpoBaHHoe MerajuiHHecKoe 3epKajio 3, onrHHecKH coBMeiucHHoe c CHcreMOti 
MHKporTpH3M 12, H HeTBepTbBOJiHOBaH njiacTHHKa 10, noKpbiBaiomafl c Heo5xoiiifMOCTbK> see 
ceKuuH MerajijiHHecKoro 3epKajia 3 h bo3mo^ho, a-fth ynpomennn TexHOJiorrni Hanec^mi^ h 
Mecra, ne 3aKpbiTbie cckuh^mh sepKajia 3. Ha BHeiuHen noBepxHOCTH BxopoH ruienKii Hanec^HO 
no.-LsppovTomee cpe^cxBO 4 jijui nejieHHH Henoji5ipH30BaHHbix CBexoBbix m-HKOB na 
no.xapiGOBaHHbie npoxoAHiuHM h oxpancenHbiH csexoBbie nynKM, BioifOMaHDiuee no KpailHeH 
Mepe oaiiH HByjiynenpejiOMjiBioinHH cjiom c nocxo«HHbiMH no xojimHne cji05i HanpaB.iemisMH 
onxHMecKifx ocen. 

Pa6ox>' npcAiiaraeMoro noji^pH3axopa mo>kho noncHnxb cjienyjomnM oopa30M (xih 



npoxoairr nepea CHcreMy MHKponpH3M 12, KOTopaa npeoGpaayer bxojohiuhh Henoji5ipH30BaHHbiH 
CBCT 5 BO MHO^ecTBo onHHaKOBbix CBeTOBbix nyHKOB 6 c napajiJiejTbHbiMH jrv^aMH. IlyHKH 6 
OTienoHSfOTCH OT nepncHziMKyjiHpa k njiocKOCTH njiCHKH jiesbiM h npaBbiM ckjiohom npH3M 12 Ha 
oanHaKOBbie ymw snpaBO h bjicbo, cooTBercTBeHHo, h npoxonjiT Hene3 Mecra b 
ceKUHOHiipoBaHHOM MerajijiHMecKOM 3epKajTe 3, hc saHJixbie CBeTOOTpa>KaFomMMH 3,ieMeHTaMH 
3epKa.i3 3 

3aTeNi Hcnoji^pH30BaHHbie nyHKH 6 nonaziafOT Ha noJiHpH33aomee cpe;iCTBO 4 jji^ nenenusi 
Heno.-L5ipn30BaHHbD: CBcroBbix nynKOB na noji5ipH30BaHHbie npoxon^nuHfi ii OTpayKCHHbiH 
CBeroBbie nynKH, BKjTK)HaK>mee no KpaHweH Mepe oahh ^syjTyMenpe.noMn^Kymnn cjiou c 
nocTOJ^HHbiMH no TOJimnne cjioh HanpaBjieHHHMH onrHHecKiix ocen. YlpuonmifrejihHO 
no,iOBiiHa CBCTOBOu 3HeprHH Henoji^pH30BaHHbix CBCTOBbix nyiKOB 6, npoilxiM nonHpji3>TOmee 
cpencTBO 4, npespamaeTCH b aneprHK) npoxozx^mnx CBcroBbix nj^^KOB 7, nanpHMep, c anHenHOH 
noa^pH3amieH, nepnenziHKyji^pHOH njiocKOctH pMcynKa. JJpyran nojioBHna CBeroBOH aneprHH 
Heno-'urpii30BaHHbrx CBeroBbrx nynKOB 6 npcBpamaerc^ b aneprHK) OTpa^ennbix cseroBbix 
n>-HKOB 8, B AaHHOM npuMepe, c JiHHeHHOH noJi^pHsaiXHCH, napajiJiejibHofi njiocKOcrn pucynKa. 
npomeauiHe Hepe3 HerBepTbBOJiHOBjTO njiacxHHKy 10, oxpa^enHbie or MerrajuiifMecKoro 3epKajia 
3 H npomeiiiiiHe eme pas nepea HerBeprbBOjiHOByio njiacTHHKy 10, CBcroBbie nynxii 9 ifMeiOT 
-■niHeriH\-K) nojiHpH3auHK), nepnenjxHKyjuipHyK) iuiockocth pHcynKa, T.e, opToroHajibHyio 
nojmpii3auHH cBeroBbix nyHKOB 8, naziaiomnx na MerajuiHHecKoe aepKajio 3. TaKoe lOMeneHHe 
nojmpmamiH oDycjiOBJieno M3BecTHbiMH onrHHecKHMH CBoncTBaMH KOMOHnauHH 
HCTBeprbBOJiHOBOH njiacTHHKH H MerajuTHHecKoro aepKajia. CeicuHOHHpOBaHHoe MerajuninecKoe 
3epKa-io 3 nojiHOCTbK) oxpa^aex nyHKH 8, x.e. ne npOHCxo/^Hx noxepb CBeroBofi aaeprHit, t. k. 
nonq>eHKbie pasMepbi CBerooxpa^caiomHx ajieMCHTOB BbiGHpaKrrc^i paBHbiMH h neMHoro 
oo-ibinee nonepCHKbix pasMcpoB nynKOB 8. CBeroBbie nyHKH 9, HMCiomHe jiHHeHHyio 
no-T^pH3auHK), nepneH;5HKyjiHpHyio hjiockocth pHcyHKa, npoxozyrr nepes no-T5ipH3yK)mee 

CpeHCTBO 4 6e3 H3MeHeHHa COCrOHHtt^I nOJIHpH3aUHH H HHTeHCHBHOCTH. TawiM 06pa30M, B 

pe3y-[bTaTe jxqPlctbuh noji5ipH3aTopa 3HeprH5i HenojwpmoBaHHoro cBera 5 npaKTHHecKH 
no.iHOCTbK) npeBpamaerca e aHeprnio Bbixoj^i^uxHx nojMppisOBaHHbix n>^KOB 7 h 9 c 

OBHHaKOBOfi JIHHeffHOH nOJT5ipH3aUHeH BblCOKOH CTenCHH. 

OriHcaHHbiMM npHMepaMH rie OrpaHwHMBaiOTCH ApyrHe B03M0ykHbie BapHaHTbi 
KOHK-pexHoro BbinojineHH^i npe^JiaraeMoro nojinpHsaropa. 



OopMyjia M3o5peTeHH«. 



1. no-i5?pn3aTop, BKjitOMaioimHri cpcACTBO AJi^i npeo5pa30BaHM5j B\oa?imero 
Heno."LRpn30BaHHoro ceera bo mho^cctbo o^^HHaKOBbix CBcroBbix nynKOB, no.i5ipii3\K)mee 
cpeacTBO fljiH paszxejieHHH HcnojiJipHSOBaHHbix CBcroBbix nyMKOB na no.i5ipn30BaHHbie 
npoxoanmHe h oTpa>KeHHbie cseroBbie nynKH, HMCFomHe pa3JiHHHbie no."LHpn3amiH, 
cpeacTBO jxJi^ H3MeHeHH^ nojiiipiisauHM noJinpHsauHH oxpa^eHHbix ot noaflpiisxTOUuero 
cpeacTBa cseroBbix nyHKOs h orpa^aiomee cpcACTBO, HanpaBjiJuomee Bbrxoii5iiiixie H3 
noaKpH3aTopa CBeroBbie nynKii no cymecTBCHHO oziHOMy u TONiy >Ke HanpaB.aeHino, 

OT,lIfHaK>mHHC5I TCM, HTO OH BbinOJlHCH B BM^e HO KpaMHeH MCpC OZIHOH riiieHKJl HilH 

ruiacniHbi, HasBaHHbie cpeACXBa HaHecenbi Ha ee noBepxHOCTH, HaasaHHoe nojmpioyKmree 
cpeacTBO BKjiFOHaer no KpaiiHeH Mepe oahh ;[^ByJIyHe^peJT0^tJI5^0I^HH cjioh, noBepxHOcrb 
KOToporo cymecTBCHHO nepneHiXHKyjmpna och cseroBbix nynKOB, cpeziCTBO oJia H3MeHeHioi 
no-i5rpH3auHH orpa^eHHbix ox noji>ipH3yK)mero cpcACXBa CBcroBbix it^'^kob n orpa^Kaiomee 
cpeacTBO, HanpaBJiHioLuee BbixoAHiuHe h3 nojuipHsaropa CBeroBbie nyHKH no cvuiecTBeHHO 
onHOM\' H TOMy nanpaBjieHHio, BbinojiHCHbi coBMemenHbiMH h coaep>KaT 

ceKUHOHHpOBaHHoe MerajuiHMecKoe sepKajio, noBepxHOcrb Koroporo cvTaecrBCHHO 
nepncHiniKyjiHpHa och CBeroBbix nynKOB. 

2. rioniipHaaTOp no n.l, OTJiHHaiouxHHCH tcm, hto nojmpH3yK)mee cpencTBO jum paanejieHiia 
Henoji5rpH30BaHHbix CBeroebix nynKOB na nojmpHSOBaHHbie npoxoAHmne h OTpa^KeHHbie 
CBeroBbie nyHKH, BKjiiOHaiomee no KpanHeii Mepe oahh j^ByjiyHenpejiOMJi^ooimtii cjioh, 
coaep>KHT no KpanHeii Mepe o^hh cjioh xojiecxepHHecKoro ^tokopo KpHcrajuia. 

3. no.T5ipH3aTop no n.2, oxjiHnaiomHHCH tcm, hto no KpaHHen Mepe ohhh c.ioh 
xo-iecrepHHecKoro ^hakofo KpHcrajiJia HsroxOBjien h3 nojiHMepHoro xo^iecxepHHecKoro 
^Kioxoro KpHCxeuijia. 

4. no-TRpH3axop no n.2, oxjiHHaMDmHHCH xeM, hxo no KpaHnefi Mepe o^hh cjioh 
xojiecTepHHecKoro :«CHaKoro Kpncxajuia HMeex no tojiuzhhc qDanneHT uiara 



xo.iecrepHHecKOH cnHpajiM m, b pesyjibTare, cneKxpajibHyio lUHpHHy nojiocbi ce.ieK-rnBHoro 
OTpa>KeHU5i ceera He Menee 100 HaHOMcrpoB. 

5. rionwusaTop no n.2, OTjiMHaKDiunHCH tcm, mto nojinpHsyKDmee cpejiCTBO jlih pasaejieHHJi 
Heno.*iapM30BaHHbix CBcroBbix nyMKOB Ha nojinpHSOBaHMbie npoxoiwinHH \\ oxpaAenHbiH 
CBeroBbie nyMKH, BKjiioMaiomee no KpaHHen Mepe ozimh AByjiyHenpejioMJiiiK)iiniri cjioh, 
coaep>KHT no KpaHHeS Mepe xpH cjioh xojiecrepHHecKHx >KMj[iKHx KpHcrajiJiOB. HMCKDmiix 
no-iocbi cejieKTHBHoro oxpa^enii^i CBera b rpex pasjiHHHbix cnefcrpajibHbix riiianaaoHax. 

6. rio.i^ipHsaTOp no n. 1, OTjiHMaioinHHC5i tcm, hto nojinpHsyiomee cpejiCTBO iuia pa3aejTeHim 
Heno.-i^pH30BaHHbix CBeroBbix nynKOB Ha nojinpHSOBaHHbie npoxonnmHH n OTpaTKenHbiH 
CBeroBbie nyniai, BKjuoHaer no KpaHHen Mepe o^hh flByjiyHenpejiOMjunoinHH cjioh c 
nocTOHHHbiMH no TOJimHHe CJIOH HanpaBjicHHHMH OHTHHecKHx ocefi, a nepe^ 
ceKinioHHpoBaHHbiM MerajUTHHecKHM sepKajiOM pacnojio:»ceHa HerBeprbsojiHOBaH 
njiacTHHKa. 

7. rio-LHpinaTop no n.6, OTjinnaFomHiicH tcm, mto no KpaHHefi MCpe o;ihh 
jiBy.T\^enpejiOMjunomHH cjioh ^bj^ctch aHHsorponno norjiomaiomHM h HMeer no KpaHHCH 
Mepe onHH noKasarejib npejiOMjieHHH, sospacrajoinHH npn yBejinnenHH zuiHHbi bojihw 
no.-i5?pH3yeMoro CBcra no KpawHeH Mepe b aeKOTopoM zmanaaone h3 paGonux hjuih bojih. 

8. rio.THpioaTop no n.l, OTjiHHaiouiHHC5i TCM, HTo cpej^CTBO zuM npeo5pa30BaHH5i BxoiXHmero 
Henoji5rpH30BaHHoro CBera bo MHO^ecTBO OAHHaKOBbix CBeroBbix nynKOB Bbmo.iHeHO b 
Btoe CHcreMbi mhkpojihhs, (|)OKycHpyiomHX Bbixo;[uimHe hs hhx CBeroBbie nyHKH BHyrpb 
no~wpH3aTopa. 

9. Ilo.i^ioaTOp no n.8, OTjiHHaHDmHHCH tcm, hto CHCTCMa MHKpojiHHS BbinojiHena B Bime 
nono^rrejibHbix UHJiMH^pHHecKHx mhkpojihhs, nojiHOCTbK) noKpbiBaiomHx nosepxHOcrb 
no-wpioaropa. 

10. no.-i5jpH3aTOp no n.l, OTjinnaiomnHCH tcm, hto cpe;^CTBO jxjs^ npeo6pa30BaHiiH Bxozwmero 
Henoji5rpn30BaHHoro CBexa bo MHO>KecTBO OflHHaKOBbix CBcroBbix nynKOB Bbmo-THCHO b 
Blue CHcreMbi MHKponpnsM, nojinocTbio noKpbisaiomHx noBepXHOcrb nojinpnaaTopa 

1 l.nO-T5TpH3aTOp HO n.l, OTJIHHaiOmHHCM TCM, HTO OH BblHOJIHeH B BHi^C OJIHOH njICHKH lUTH 

njiacTHHbi, Ha nepBon noBepxHOcrn KOTopoii HaneceHbi CHcrcMa MHxponnHS h 
ceKHHOHupoBaHHoe MerajijiHHecKoe sepKajio, onrnHecKH coBMemeHHoe c HasBaHHOn 



CMCTCMOH MHKpOilMH3, a Ha BTOpOH nOBCpXHOCTH FUieHKH MJIH lUiaCTHHbl HaHeCCHO 

no.-i^pM3yK)mee cpe;xcTBo ajth ^ejieHHH HenojiHpH30BaHHbrx CBcroBbrx m-MKOB Ha 
no.'LnpMSOBaHHbic npoxGMwiUHH H OTpa>KeHHbiK CBcTOBbie nyHKH, BKjifOHafOiiiee no KparincW 
Met>e onHH cjiOH xojiecrepHHecKoro ^h^^kofo KpHcrajiJia. 

1^.110.-15JpH3aTOp no n. i, OTJlHnaiOmHHCH TCM, HTO oh BbinOJlHCH B BHUC OilHOH IXneHKH fUlH 

n„ia»^miHb!, na nepBOH noBepxHOCTH KoropoH HaHeccHbi cHcreMa MHKpo.nHHS, 
ceKUHOHHpoBaHHoe MerajuiHHecKoe 3epKajio, onrHHecKH coBMemeHHoe c HaaeaHHOH 
ciiCTCMOi; ^uIKpOJ^HH3 II HeTBeprbBOJiHOBa^ ruiacTOKKa, a BTopori noBepXHOcrii ruieHKi; luiyi 
ruacTiiHbi HaHeceno nojinpHsyiomee cpeACTBO mm pasjiejieHHH HenojmpH30BaHHbix 
CBeroBbrx nyHKOB na noji5ipH30BaHHbie npoxoflnmHH h oTpa^eHHbiH cBeroBbie m-Hjai, 
BK-TiOMaiouiee no KpaHHCH Mepe odhh nByjiyHenpejiOMJijiiouiHH cjioh c nocroHKHbiMH no 
To.TiiiifHe cjio^ HanpaBjicHHHMM onTHMecKwx oceii. 

13 no,-ispji3aTop no n.l, GrniviaiouxiipLCP. tcm, mto oh BbinojiKCH b sitae o;iKcfi ruieHKii iuth 
n.nacTHHbi, na nepBOH noBcpxHOCTH KOTopofi HaneceHO ccKUHOHHpOBaHHoe MerajLimecKoe 
sepKajio. a Ha BTopOM noBepxHuCTH njieHKH hjih imacTHHbi HaKeceHbi nocncnoBartJihuo 
CHCTe.Ma MHKPOJIHH3, onxHHecKH coBMeiucHHaH c ceKUHHMH MexajuiHMecKoro 3epKajia, H 
noa^ipHsyTOmee cpe^crTBO jum pa3iiejieHH5i Henoji5ipH30BaHHbix CBeroBbix m-HKOB na 
ncTspiooHaHHbie npoxajsRuinii h orpa^eKHbiH CHeroBbie hj^kh, BKjiiOHaioniee no ?:pafrHeH 
Mepe o:iHH cjioh xojiecrepHHecKoro >KHjiKoro KpHcrajuia. 

i4.no.-iiip»i3aTop no n.l, OTiiHMafomHHCH reu, mto oh BbmOjiHeH a Bime Oahoh uTienKu iuih 
njiacTHHbi, Ha nepBofi noBepxHocTH kotopoh HaneceHO ceKUHOHHpoBaHHoe MerajuniHCCKoe 
3epKajio H HeTBepTbBOJiHOBaH njiacxHHKa, a na sropoH noBepxHOCxH njieHKJi Hjni nnacrrmbi 
Hanec^Hb! noGnenoBaxejibHO CHCxeMa mhkpqjihhs, onrHHecKH coBMemeHHan c c^KiTii.q>sH 
MeranjiuHecKoro 3epKajia, h nojmpHsyiomee cpeAcrso jum pasAejiemin HenojmpH30BaHHbix 

CBGTGBbDC nyHKOB Ha nOri^ipHSOBaHKblG npOXOZlHU^KH Vi OrpaJKGKHblH CBCTOBbIG Oy^Kil, 

BK.TK)Haiomee no KpaHHeH Mepe o^hh ziByjiyHenpejiOMjwromHH cjioh c nocroHHHbiMH no 

TO.TIIlHHe CJIOH HanpaBJICHHMMH OHTHHeCKHX OCCH. 

l .^ nonsTpinaxop no n. l , Or/IH^aK^rnHHCJ! TCM. MTO OH RKino^nH^H R RMTT^ no KpaHHeM M^pe jth\'x 
na.NQtHHpoBaHHbix njiCHOK HJIH njiacTHH, Ha BHeuiHCH noBepxHOCTH nepBOH njieHKH iuih 
ruiacTHHb: Kanecena nepsaji CHCTe.\?a mhkpojihhs, na BHyrpeKHeH nosepxHOCTH nepBoH vlii\ 



BTopoM njicHKH luiH luiacTHHbi HaHcceHo ceKUHOHHpoBaHHoe MerajijiHHecKoe sepKajio, a Ha 
BHemHen noaepxHocTn BTopofl njiCHKH hjih njiacTHHbi AonojiHHrejibHO HaHecena BTopan 
CHcreMa mhkpojihhs, onxMHecKw coBMemeHHan c cckuhhmm MerajUTHHecKoro 3epKajia h c 
nepsoM CHCTCMOH MHKpojiHH3, H nojiHpH3yK)mee cpejiCTBO xum pa3nejieHH5i 

HenO-iapHBOBaHHblX CBCTOBblX nyMKOB Ha nOJ15ipH30BaHHbie npOXOH5IlHHfi H OTpa>KeHHbIH 

ceexoBbie nyHKH, Koropoe BKjiioHaeT no KpaHHCH Mepe o^^hh cjtoh xo-iecrepifHecKoro 
>KiiaKoro KpHcrajTJia. 

16. no-i^pH3aTop no n. 1, oxjiHHaiomHHCH tcm, hto oh BbinojiHCH B BHzie no KpaiiHefi Mepe ;iByx 

JiaMHHHpOBaHHbDC njICHOK HJIH njiaCTHH, Ha BHemHCH nOBepXHOCTH nepBOH nJICHKH lUlH 

n,iacTHHbi HaneceHa nepBan CHcreMa mhkpojihh3, na BHyrpeHHCH noBepxHOc™, nepsoH hjih 
BTopofi njieHKH HjTH ojiacTHHbi HaHcceHbi ceKqHOHHpOBaHHoe MerajuiMHecKoe 3epKajio h 
HexBeprbBOJiHOBaH njiacTMHKa, na BneinHeH noBcpxHOCXH BTopofi njieHKn \ism njiacrnHbi 
zionoaHirrejibHO HaneceHa BTopaa CHcreivia mhkpojihh3, onrHMecKH cosMemeHHa^i c 
ceKiuuiMH MerajuiHHecKoro sepKana h c nepooH CHcreMOH mhkpojthh3, h no-T5ipH3yK)mee 
cpeacTBO zuiM pas^ejienHM HenojmpHSOBaHHbix cBexoBbix nynKOB na no.i^pH30BaHHbie 
npoxoiiHmHPi H OTpa^KCHHbiH CBexoBbie nyHKH, KOTopoe BKJiiOHaeT no KpaHHen Mepe own 
aBv.Tv^enpejiOMjmiomHH cjioh c nocroBHHbiMH no TOJimnne cjtoh HanpaB.ieHHHMH 
onnrHecKHx ocen. 

17. noa5ipit3aTop no n.l, OTjiHMaiomHHCH tcm, mto oh BbinojineH b Bune jiByx 
jiaNOfflifpoBaHHbix njienoK hjih njiacTHH, na BHeuiHen noBepxHOcra nepBOH njreHKPi hjih 
njiacTHHbi Hanecena CHcrcMa MHKponpH3M, na BHyrpeHneH noBepxHocrn nepBoii hjih 
BTopoH njieHKH HJIH njiacTHHbi HaHeccHO ccKUHOHHpoBaHHoe MerajuijfHecKoe 3epKajio, 
onrifHecKH coBMemennoe c chctcmoh MHKponpnsM, na BHcmneH noBepxHocxH sTOpofi 
njieHKii HJTH njiacTHHbi HaneceHO nojinpnayiomee cpe^crso jum pa3ziejieHH5i 
HenoaHpH30BaHHbix CBeroBbix nynKOB na nojwpHSOBaHHbie npoxonHmnn n orpa^eHHbiH 
CBeroBbie n>^KH, BKjiiOHaiomee no KpaHHefi Mepe oz^hh cjioh xojiecrepHHecKoro >KiiaKoro 
KpHcrajuia. 

18. no,-L5rpinaTop no n.l, OTjiHnaiomHHCH tcm, hto oh BbinojiHeH b BHjie zisyx 
na.\nrriHpoBaHHbix njienoK huh njiacxHH, na BneuiaeH noBepxHOcru nepBofi njieHKH hjih 
^JIacTl^HbI HaneceHa cncreMa MHKponpnsM, na BHyrpeHHen noBepxHOcrn nepBon hjichkh 



M.iM n.nacTHHbi nocjiejioBaTejibHO HaHeccHbi ceKUHOHHpoBaHHOe MerajijiHMecKoe sepKajio, 
onTHMecKH coBMcmeHHoe c CHcreMofi MHKponpusM, H MCTBeprbBOJiHOBa^! n.iacTHHKa, Ha 
BHemHen noBcpxHOCTM BTopoii njiCHKH MjiH njiacTHHbi HaHCceHo noji5ipM3>TOiuee cpencTBO 
j-XH pa3nejTeHH5i HenojiflpH30BaHHbix cBeroBbix nyMKOB na nojiHpH30BaHHbie npoxoaJiinnH h 
OTpa>KeHHbiri CBeroBbie nynKH, BKjiiOHafOiJuee no KpaHHCH Niepe o^hh 
HBy.TA-MenpejTOMJiHiomHH cjioh c nocxoHHHbiMH no rojiiuHHe cjio^ HanpaB.ieHitaMH 
onTHMecKHx oceH. 



HCTOHHHIGi HH4)OpMaaHH, npHH5ITbie BO BHHMaHHC npM COCXaBJieHHH 3a5IBKH 
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Pe(J)epaT 



ILjooperemie othochtcji k onTHKe, a HMeinio k onriiMecKiiM nojijjpMsaTopaM. Koxopwe 
MorvT cb-n-b ucnojibsoBaHbi b >KHAKOKpHCTajiJiHHecKnx aHcnjienx, e tom Mnc;ie npocKUHOHHoro 
-nina, b ocBernrejibHofi annaparype, e onrHMecKOM npH6opocTpoeHHH 

npea-iaraercH nojMpHaarop, BKjiiOHaKJmHH cpeflcrso npeoSpaaosaHiuj Bxoiauiero 
HenoaapiooaaHHoro csera bo MHOJKecTso OflHHaKOBtix CBeroBbix nyMKoe, nojMpn3\TOmee 
qjeucTBo mia pasaejieHHa HenojiapHSOBaHHbix CBeroBbix nyHKOB na nojMpHsoBaHHbie 
npoxoniniiHe h orpajKeHHwe CBeroBbie nyHKH, HiweiomHe paajiHHHbie nojiapnaauMii, cpe:icTBO 
zum lOMeHCHmi noimpHsauHH nojwpHsauHH 0Tpa5KeHHbix ox nojiapicyiomero cpeacTBa 
CBeroBbK m-HKOB H orpajKaiomee cpeacTBo, HanpaBjiaiomee Bbixoflamne h3 nojwpimTopa 
CBeroBbie m^Kii no cymecTBCHHO oflHOMy h TOMy HanpaBjieHHK), OTjuinaioimiflcH tcm, hto 
OK Bbino-raeH b suae no KpaHHen Mepe oflHoii njicHKH hjih njiacTHHM, HaasaHKbie cpejiCTBa 
HaHeceHw hh ee noBepxHocxH, HassaHHoe nojiapnayiomee cpeacTBO BKjnoHaer no KpaHHCH 
Mepe o:um ziByjiyHenpejiOMjuiiomHH cjioii, noBepxnocTb Koroporo cymecraeHHo 
nepneHzmx->'.iKpHa och CBeroBbix nynKOB, cpeacTBO mm mMeueHUH nojispinauHn 
orpaiKeHHfcix or nojwpHsyiomero cpeacTBa CBcroBbix nyMKOB h oxpaacaiomee cpejicn-BO, 
HanpaejTsnoraee BbtKowwHe h3 nojwpitjaTopa CBeroewe nynKH no cymecrseHHO OiraoMy h 
TOMy >Ke HanpaBjieHHio, BbinojiHeHbi coBMcmenHbiMH h coaepMcar ceKunoHnpoBaHHoe 
Merajuni^Koe sepKajio, noBepxHocxb KOToporo cymecTBeHHO nepneHjuiKyjuipHa och 
CBCTOBbK ni-iKOB, npn 3tom nojiapnayiomee cpeflCTBO coflep^KHx no KpairaeH Mcpe omm cjioii 
xo.iecTepii^ecKoro ^KiiflKoro KpHCxajuia jih6o flByjiyHenpejiOMjwiouiHH cjioh c nocroHHHbiMH 
no TOJiuuffie cjioh HanpasjieHHHMH onrnHecKHx ocefi. 

Pe3> jibTaTOM H3o6peTeHH5i siBjisierrcn noBbimcHHe crencHH nojwpnaamiH Bbocoiwmero 
H3 nojispn3aTopa CBcra npn coxpanenHH BbicoKoro SHeprerHHecKoro K03<})^HnneHTa 
npeoopaaosamw HenojwpnaoBaHHoro ceera b nojwpHSOBaHHWH, a raioKe >'npomeHHe 

KOHCTpyTOIHH HOJiapHSaTOp^. 

1 7 3.n.(i>-;ibi, 9 hjui. 



RUSSIAN AGENCY FOR PATENTS AND TRADEMARKS 
{ROS PATENT) 

FEDERAL INSTITUTE FOR INDUSTRIAL PROPERTY 



Reg. No, 20/14-496(4) 



September 21, 1999 



THIS IS TO CERTIFY 



By Federal Institute for Industrial Property of Russian 
Agency for Patents and Trademarks that the materials appended 
hereto are the exact reproduction of the original 
specification, claims and drawings (if any) of Application 
No. 98103710 for patent on invention as filed on the 24th day 
of February, 1998. 

Title of the invention: A polarizer 
Applicant ( s ) : MIROSHIN Alexandr Alexandrovich 
Actual author(s): BELYA' YEV Serghey Vasil'yevich 



MALIMONENKO Nikolay Vladimirovich 
MIROSHIN Alexandr Alexandrovich 
HAN Ir Gwon 

Authorized signer of the copy of 
application for patent on invention 
/signature/ 

G.F. Vostrikov 

Head of Division 



IPC^ G02B5/30 

A POLARIZER 

The invention relates to optics, particularly to optical polarizers that can be suitably 
used in liquid-crystal displays, including those of the projection type, in lighting fixtures 
and optical engineering. 

The presently used polarizers of the dichroic type represent a polymer film, 
oriented by uniaxial tension, dyed in mass by dichroic organic dyes or iodine compounds 
[1]. When a non-polarized light passes through a dichroic-type polarizer [1], one linearly- 
polarized component, whose oscillation plane is parallel to the absorption axis, is absorbed 
practically completely and, accordingly, is not further used. The other orthogonal linearly- 
polarized component, i.e. the one whose oscillation plane irSt^itefto'Se absorption axis, 
passes through a polarizer, being subjected to a considerable lower absorption. Thus, 
polarization of the passing light takes place. 

A disadvantage of the above-discussed film polarizer of the dichroic type is that 
therein not more than 50% of the incident light energy is utilized. 

Known also are optical polarizers that «work» «at the expense» of the other than 
dichroism phenomena, e.g. owing to a different light refractive index having different 
polarizers. Polarizers of such" type are referred to as the reflection-type ones, and therein 
phenomena of the light linear polarization are used both when light beams are incident 
upon, and reflected from a surface of any dielectric materials at inclined angles 
approximating Brewster angle, and also the in the case of the normal (perpendicular to a 
surface) incidence and reflection of light from the surface birefringent materials. 
Improvement of the polarizing properties is achieved when multi-layer structures of the 
reflection-type polarizers are used. Layers of cholesteric liquid crystals characterized in 
that when a non-polarized light is incident thereon, one circulariy polarized component 
(for instance, the right one) of light passes through a CLC-layer, and the other (the left one) 
is reflected from the LCL-layer, remaining the left circularly polarized one, also can be 
referred to as the reflection-type polarizers. 

Known is a polarizer of the reflection type [2], comprising at least one birefringent 
layer, for example a polymer film oriented by the uniaxial extension. The preferable 
version of implementation of such polarizer is that wherein birefringent layers are 
interieaved with the optically anisotropic layers. When the non-polarized light is incidej^ 



on such polarizer of the reflection type, one hnearly-polarized light component is 
essentially reflected, and the other passes through a polarizer. Thus, polarization of the 
passing light takes place. 

A disadvantage of the known pplarizer of the reflection type [2] is that therein too 
not more than 50% of the incident light energy is utilized. 

An analogue of the claimed polarizer can be also a source of the circularly- 
polarized radiation and a projection system [3]. Said source of the circulariy-polarized 
radiation includes at least one layer of a cholesteric liquid crystal (CLC), a mirror and a 
source of non-polarized radiation disposed between the mirror and the CLC-layer. Said 
layer of CLC is a polarizer of the reflection type, i.e. means for dividing the non-polarized 
beams incident thereon into the polarized and reflected light beams, having different 
polarizations. When a non-polarized light is incident on a CLC-layer, one circularly- 
polarized light component (for instance, the right one) passes through the CLC-layer, and 
the other (the left one) is reflected from the CLC-layer, thereby remaining the circularly- 
polarized one. When the left circularly-polarized componem is incident on a mirror, it is 
reflected, transforms into the right one and also passes through the CLC-layer. In this 
source, practically all energy of a non-polarized radiation source is converted into the 
polarized radiation. - 

A disadvantage of said source is that, its structure is the spatial one, not a planar 
one, and has the form of a film or plate. 

In terms of the technical essence, the most pertinent prior art is the known polarizer 
[4], including a means for converting the incoming non-polarized light into a plurality of 
identical light beams, a polarizing means for dividing the non-polarized light beams into 
the polarized passing and reflected, light beams, having different polarizations, a means for 
changing polarization of the light beams reflected from the polarizing means, and a 
reflecting means that directs the light beams outcoming from the polarizer in essentially 
the same direction. In this known polarizer [4], the means for dividing the non-polarized 
light beams into the passing light beam and reflected light beam, having different 
polarizations, includes a pair of dielectric surfaces disposed at essentially inclined angles 
with respect to the light beams' axes, approximating Brewster angle; and the means for 
changing polarization includes an half-wave plate, positioned between said surfaces. In 
this known polarizer [4], the reflecting means comprises a pair of dielectric surfaces 



disposed at essentially inclined angles with respect to the axis of the light beams (at the 
angles greater than the complete internal reflection angle). This known polarizer has an 
high energy coefficient of conversion of the non-polarized light into the polarized one. i.e. 
practically all energy of the non-polarized light is converted into the outcoming polarized 
light; and also has a comparatively planar structure. 

A disadvantage of this known polarizer [4] is a low degree of polarization of the 
outcoming light, and also a comparatively difficult manufacture thereof 

The goal of the invention is to enhance the degree of polarization of the light 
outcoming from a polarizer, while maintaining an high energy coefficient of conversion of 
the non-polarized light imo the polarized one, and also to simplify the polarizer structure. 

The set goal is to be attained in a polarizer, characterised in that the same is 
implemented in the form of at least one film or plate, said means being applied onto 
surface thereof, said polarizing means including at least one birefringent layer whose 
surface is essentially perpendicular to the axis of light beams; means for changing 
polarization of the light beams reflected from the polarizing means, and a reflecting means 
that directs the light beams coming out from the polarizer in essentially the same direction 
are implemented as integrated and have a sectioned metallic mirror whose surface is 
essentially perpendicular to' the axis of the light beams. 

The essential features of the invention are as follows: a means for converting the 
incoming non-polarized light into a plurality of identical light beams, a polarizing means 
for dividing said non-polarized light beams into the passing and reflected light beams 
having different polarizations, a means for changing polarization of the light beams 
reflected from the polarizing means, and a reflecting means that directs the light beams 
that exit from the polarizer in essentially the same direction. 

The distinguishing feature of the invention is that the polarizer is implemented in 
the form of at least one film or plate, said means are applied onto its surface, said 
polarizing means includes at least, on birefringent layer whose surface is essentially 
perpendicular to the axii of light beams, a means for changing polarization of the light 
beams reflected from the polarizing means, and a reflecting means that directs thg li^. 
beams coming out from the polarizer in the same direction are implemented '^i^Ste^^ ""^ 
and comprise a sectioned metallic mirror whose surface is essentially perpendicular to the 
axis of the light beams. 



A preferable polarizer according to the invention is the one characterised in that its 
polarizing means for dividing the non-polarized light beams into the passing and reflected 
light beams, including at least one birefringent layer, comprises at least one layer of the 
cholesteric liquid crystal. 

A more preferable is the polarizer according to the invention, that is characterised 
in that therein at least one layer of a cholesteric liquid crystal is made of a polymeric 
cholesteric liquid crystal. 

Still more preferable is the polarizer according to the invention, characterised in 
that therein at least one layer of a cholesteric liquid crystal has.Ss thickness, a gradient 
of the cholesteric spiral pitch and, as a result, the spectral bandwidth of the light selective 
reflection of not less than 100 nm. 

Also preferable is the polarizer according to the invention, characterised in that 
therein the polarizing means for dividing the non-polarized light beams into the polarized 
passing and reflected light beams, implemented in the form of at least one birefringent 
layer, includes at least three layers of cholesteric liquid crystals having the light selective 
reflection bands in three different spectral ranges. 

Preferable is a polarizer, characterised in that therein the polarizing means for 
dividing the non-polarized light beams into the polarized passing and reflected light beams 
includes at least one birefringent layer having constant, iffhe layer thickness, directions of 
the optical axes, and in that upstream of the sectioned metallic mirror positioned is a 
quarter-wave plate. 

Also preferable is a ploarizer, characterized in that at least one birefringent layer is 
the anisotropically absorbing one and has at least one refractive index that grows as the 
polarized light wavelength increases at least in some range of the operation wavelengths. 

An embodiment of the invention is a polarizer, characterized in that the means for 
converting the incoming non-polarized light into a plurality of identical light beams is 
implemented in the form of a system of microlenses that focus the light beams exiting 
therefrom into the polanzer. In particular, the microlenses system can be implemented in 
the form of positive cylindrical microlenses completely covering the polarizer surface. ' 

Another version of the proposed polarizer is characterized in that the means for 
converting the incoming polarized light into a plurality of identical light beams is 



5 



implemented in the form of a system of microprisms completely covering the polarizer 
surface. 

Here and hereinafter the notions of «light» and «optical» (polarizer) mean the 
electromagnetic radiation of the visible, near ultraviolet and near infrared wavelength 
ranges, i.e. that of 250-300 nm to 1000-2000 nm (0.25-0,3 to 1-2 micrometers). 

Here and hereinafter a planar polarizer is cited solely for the purpose of a more 
ready understanding. Without prejudice to the generality, we mean also a polarizer having 
diverse shapes: cylindrical, spherical and more complex shapes. Further, the claimed 
polarizer can be implemented both as structurally single and isolated, and as applied on 
various substrates or between substrates. 

One of the essentially members of the claimed polarizer is a polarizing means for 
dividing the non-polarized light beams into the polarized passing and reflected light 
beams. Such means, in other words, is referred to as a «reflection-type polarizeo>, or 
«transflector-type polarizer». The distinguishing feature of the proposed polarizer is that 
the polarizing means includes at least one birefringent layer whose surface is essentially 
perpendicular to the axis of light beams. Depending on a type of the used birefringent 
layer, division of the non-polarized light beams can be done either into a lineariy-polarized 
passing and reflected, with the orthogonal polarizations, beam, or a circularly-polarized 
passing and reflected, with opposite polarization rotation signs, beam. 

Layers having at least two different refractive indices: the extraordinary index n^ 
for one linearly-polarized light component, and the ordinary index n^ for the other 
orthogonal linearly-polarized light component, are referred to a the birefringent ones. In 
the most simple case, the optical axes, to which axes the extraordinary and\i^cted 
indices correspond, are orthogonal and disposed in the layer plane. The optical axis, to 
which axis the extraordinary refractive index n^ corresponds, is defined by this or other 
way. For example, such axis can be the direction in which a polymer material has been 
drawn, or a director in an oriented nematic liquid crystal. Such birefringent layer in sense 
of crystal optics corresponds to an optically uniaxial plate, cut in parallel to the main axis. 
Here and hereinafter, as an example, considered are the optically positive birefringent 
layers, wherein ne > no. Without prejudice to the generality, all inferences also belong to 
the optically negative birefringent layers, wherein n^ < n„. In a more general case, for 
example for the optically biaxial layers, there are three different refractive indices n^ = n^ , 
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ny = n, , n,. Refractive index n, corresponds to the direction of oscillations in a light 
wave, which direction is parallel to the layer plane and directed along direction X, 
somehow defined, in the layer plane, and also corresponds to the following directions, n^ - 
direction of Y-oscillations in a light wave, also parallel to the layer plane, but 
perpendicular to X-direction, n, - direction of Z-osciUations in a light wave that is 
perpendicular to the layer plane. Depending on a method for manufacturing the 
birefringent layers and a type of the used materials, ratio of refractive indices values n, , n, 
, n^ can be different. 

A preferable version is the use, in the proposed polarizer, of a polarizmg means 
including at least one anisotropically absorbing birefringent layer with at least one 
refractive index that grows as the polarized light wavelength increases at least in some 
range of the operation wavelengths. 

The most preferable is the use of the anisotropically absorbing birefringent layers 
having at least one refractive index that is directly proportional with the polarized light 
wavelength at least in some range of the operation wavelengths. 

A birefringent layer can have constant,^!^ Se layer thickness, directions of the 
optical axes, or directions of said axes can vary obeying a certain rule. 

Characteristic examples of the birefringent layers having constant,^ the layer 
thickness, directions of the optical axes are polymeric films oriented by uniaxial or biaxial 
extension, liquid or solidified oriented layers of nematic liquid crystals, and oriented 
molecularly-arranged layers of dichroic dyes capable of bringing about the lyotropic liquid 
crystal phase. 

An example of the birefringent layers, having the optical axes that vary within the 
layer thickness under a certain rule, are layers of cholesteric liquid crystals. In such layers, 
the optical axis corresponding to long axes of stick-shaped molecules and, accordingly, to 
a greater refractive index, rotates in the mental movement within thickness, remaining 
parallel to the layer plane. The distance in the thickness, in which distance the optical axis 
make the complete rotation of 360° is referred to as the cholesteric spiral pitch. The optical 
axis rotation direction can be both clockwise, and such spiral is named as the right spiral, 
and counter-clockwise, and such spiral is named as the left spiral. Such structure (texture) 
of a birefringent layer in cholesteric liquid crystals is referred to as the planar one, or the 
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Grandjean texture. The main optical properties of a birefringent layer of cholesteric liquid 
crystals having the planar texture are as follows: 

1. When light is incident on such layer, there is an area of selective light reflection, whose 
spectral position is proportional to the cholesteric spiral pitch. 

2. Spectral width of the selective light reflection area is proportional to anisotropy of the 
refractive index (i.e. to the difference between the extraordinary and ordinary radiation 
indices). 

3 . Within the area of selective light reflection, one circularly-polarized component of the 
non-polarized light, whose rotation direction coincides with the cholesteric spiral 
rotation direction, is reflected completely, the other circularly-polarized component of 
the non-polarized light, whose rotation direction is opposite to the cholesteric spiral 
rotation direction, passes through the layer completely. 

Thus, a layer of cholesteric liquid crystals having the planar texture, is a circular 

polarizer of the reflection type both for the passing light, and the reflected light. Such layer 

can serve as, or be comprised by a polarizing means for dividing the non-polarized light 

beams into the polarized passing and reflected light beams, having different polarizations. 

When there is the necessity to convert the circular polarizations into the linear ones, the 

known quarter-wave plate can be utilised. 

The following can be used for manufacturing a birefringent layer, having constant, 

in the layer thickness, directions of the optical axes: 

1. Polymeric films oriented by the uniaxial or biaxial extensions, that are transparent (not 
light-absorbing)-in the operation wavelength range. 

2. Layers of low-molecular thermotropic liquid crystal substances or their mixtures, 
inclusive of those representing dichroic dyes, or comprising the liquid-crystal and/or 
non-liquid-crystal dichroic dyes as a component. 

3. Layers of polymeric thermotropic liquid-crystal and/or non-liquid-crystal substances or 
their mixtures, comprising dichroic dyes solved in mass and/or chemically bonded to a 
polymeric chain. 

4. Oriented films of the non-liquid-crystal polymer materials, having a controlled degree 
of hydrophilicity, dyed with dichroic dyes and/or iodine compounds. 

5. Layers of dichroic organic dyes of the polymeric structure. 
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6. Oriented, molecularly-arranged layers of organic salts of dichroic anionic dyes. 

7. Oriented, moleculalry-arranged layers of dichroic dyes capable of forming the lyotropic 
liquid crystal phase, e.g. having thickness not less than O.I mem, including that of the 
polymeric structure. 

8. Anisotropically absorbing birefringent layers, formed of associates of dichroic dyes, 
comprising ionogen groups, with at least one mole of an organic ion. 

9. Anisotropically absorbing birefringent layers, formed of associates of mixed salts of 
dichroic anionic dyes, comprising various cations. 

10. Anisotropically absorbing birefringent layers, formed of associates of dichroic dyes, 
comprising ionogen groups, with at least one mole of surfactant ions. 

Further, the dichroic dyes can be of the following classes: asodyes, anthraquinonic, 
polycyclic, heterocyclic, triaiyl methanic, etc. dyes, which in turn belong to the anionic 
(direct, active and acid) cationic dyes. 

Possibility of using other materials for forming birefringent layers for the proposed 
optical polarizer is not restricted by the above-mentioned versions. 

A birefringent layer in the proposed optical polarizer can be both solid and liquid. 

The use of at least one . anisotropically absorbing birefringent layer, though causing 
slight losses of light in an optical polarizer, however these losses are small, particularly in 
layers 0,1 mem thick; and the attained technical result, which consists in an improvement 
of the polarization degree of the light leaving a polarizer, while maintaining an high energy 
coefficient of conversion of the non-polarized light into the polarized one, compensates for 
such losses. 

Selection of techniques for manufacturing the polarizer according to the invention 
depends of the type of materials used for making the birefringent layers, and does not 
affect the essence of the invention. 

The following standard methods can be applied for forming a polarizing coating, 
comprising at least one birefringent layer, on the surface of the proposed polarizer: 
laminating of the preliminarily drawn-oriented polymeric films, applying of the used 
materials in the liquid state by a roller, doctor blade, blade in the form of a non-rotatable 
cylinder, applying with the use of a sheet die and other. In some cases, a layer, after it has 
been applied, is subjected to drying to eliminate solvents. In other cases, for example, for 
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the thermoplastic polymer materials and vitrified materials, the applied layer is cooled 
after application thereof. 

The other techniques that can be used for producing birefringent layers of the 
materials formed in the process of application of the liquid crystal phase, is application 
thereof on a substrate, preliminarily prepared for orientation of the liquid crystal phase [5]. 
One of such techniques is the unidirectional rubbing of a substrate, or that of a thin 
polymer layer preliminarily applied thereon - known and used for orienting the 
thermotropic low-molecular liquid crystal mixtures in manufacture of LC-displays. 

Another technique for producing birefringent layers is a known technique of photo- 
orientation of a preliminarily applied, in a way, layer using irradiation thereof by the 
linearly-polarized ultraviolet light. 

For applying birefringent layers of the thermotropic polymer materials, extruders, 
inclusive of those having a number of sheet dies and allowing to apply, in one run, a 
number of layers of different polymer materials of a required thickness, can be used. 

For producing a layer of the cholesteric liquid crystals of the planar texture, esters 
of cholesterol, nematic liquid crystals whereto introduced are optically active compounds, 
the so called chiral nematics, wherein the optically active centre is chemically bonded with 
molecules of a nematic liqiiid crystal, polymeric cholesteric crystals, lyotropic cholesteric 
liquid crystals of, for example, polypeptides and cellulose esters, can be used. 

The so manufactured layers can be liquid and solid ones. Solidification of layers 
can take place under the following conditions: lowering of temperature, evaporation of a 
solvent, polymerization, including the photo-induced polymerization. 

As a means for conversion of the incoming non-polarized light into a plurality of 
identical light beams, a system of-microlenses, both spatial lenses and Fresnel flat lenses, 
and also other means for focusing the light beams; a system of microprisms of the spatial 
prisms, for example of the triangular shape, or flat prisms, for example those having the 
refi-active index distributed within thickness and across the surface, as well as other means 
for deflecting the light beams, can be used. 

For manufacture of a system of microlenses or microprisms, techniques of 
moulding, casting, e.g. filling of the preliminarily extruded depressions of the required 
shape in a polymer film by a polymer material having a greater refractive index, and the 
photo-induced polymerization and other techniques can be used. 
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For application of a sectioned metallic mirror, the following standard methods can 
be used: thermal evaporation in vacuum, vapour deposition in with subsequent thennal 
treatment, magnetronic spraying and other methods. For application of a mirror, 
aluminium (Al), silver (Ag) and other metals can be utilised. 

Embodiments of the polarizer according to the invention are shown in Figs 1 - 9. 

Fig. 1 schematically shows a cross-section of the proposed polarizer, characterized 
in that it is implemented in the form of single film or plate, on whose first surface applied 
is a system of microlenses and a sectioned metallic mirror, and on the second one - a 
polarizing means including at least one layer of a cholesteric liquid crystal. Fig. 2 shows a 
general view of the proposed polarizer of Fig. 1. Fig. 3 schematically shows a cross section 
of the proposed polarizer, characterized in that it is implemented in the form of a single 
film or plate, on whose first surface applied is a system of microlenses, a sectioned 
metallic mirror and a quarter-wave plate, and on the second one - a polarizing means 
including at least one birefiingent layer having constant,^ tSe^layer thickness, directions 
of optical axes. Figs. 4 and 5 schematically show a cross-section of the proposed polarizer, 
characterized in that it is implemented in the form of a single film or plate, on whose first 
surface applied is a sectioiied metallic mirror, and on the second one - a polarizing means 
and a system of microlenses. Figs. 6 and 7 schematically show a cross-section of the 
versions of the proposed polarizer, implemented in the form of two laminated films or 
plates, on whose external surfaces applied are a polarizing means and two systems of 
microlenses, on the internal surfaces - a sectioned metallic mirror 3. Figs. 8 and 9 
schematically show a cross-section of the versions of the proposed polarizer implemented 
in the form of two laminated films or plates, on whose external surfaces applied are a 
polarizing means and a system of microprisms, on the internal surfaces - sectioned metallic 
mirror 3. 

Fig. 1 schematically shows a cross-section of the proposed polarizer 
according to embodiment 1 implemented in the form of a single film or plate 1, on whose 
first surface sequentially applied are system of microlenses 2 and sectioned metallic mirror 
3, optically coincidental with said system of microlenses, and on the second surface of the 
film or plate applied is means 4 for dividing the non-polarized light beams into the passing 
and reflected light beams, including at least one layer of a cholesteric liquid crystal. 
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Operation of the proposed polarizer can be explained as follows (for a more ready 
understanding, in Fig. 1 the tWl path of the rays is shown schematically, without taking 
into account the refraction on boundaries of different layers, and only for one microlens). 
Non-polarized light 5 is incident on a first surface of the polarizer and focused by 
microlenses into the polarizer, thus forming light beams 6. Sectioned metallic mirror 3 
does not practically shield non-polarized light 5, because transverse dimensions of its light- 
reflecting elements are selected to be much smaller than those of the microlenses (e.g., the 
transverse dimensions of the light-reflecting elements are 10 mem, and those of the 
microlenses are 100-200 mem). Light beams 6, focused by microlenses 2, are incident 
upon means 4 for dividing the non-polarized light beams into the polarized passing and 
reflected light beams, which means includes at least one layer of cholesteric liquid crystal. 
Thereby, about an half of the light energy of the non-polarized light beams 6 is converted 
into energy of passing light beams 7, for example, with the right circular polarization (the 
direction of the circular polarization of the passing light beams is opposite to the spiral 
sign of the used cholesteric liquid crystal). The other half of the light energy of the non- 
polarized light beams 6 is converted into energy of the reflected light beams 8, in this 
example, with the left circular polarization (the direction of the circular polarization of the 
reflected light beams coincides with the spiral sign of the used cholesteric liquid crystal). 
Reflected light beams 8, having the left circular polarization, are focused into a point on 
the light reflecting elements of metallic mirror 3 (to this end, the focal distance, or, in 
other words, the focal power of microlenses 2 is selected appropriately). The reflected 
from metallic mirror 3 light beams 9 have the right circular polarization, i.e. that is 
opposite to polarization of light beams 8 incident on metallic mirror 3. Such alteration of 
polarization is caused by the known optical properties of a metallic mirror. Light beams 9, 
having the right circular polarization, pass through the cholesteric liquid crystal layer 
without changes therein. Thus, as the result of operation of the polarizer, energy of non- 
polarized light 5 practically entirely is converted into energy of outcoming polarized 
beams 7 and 9 with the identical circular polarization of an high degree. 

To widen the range of the polarizer's operation wavelengths, the means for 
dividing the non-polarized light beams into the passing and reflected light beams, 
implemented in the form of at least one birefiingent layer, includes at least three layers of 
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cholesteric liquid crystals, having bands of the light selective light reflection in three 
different spectral ranges. 

In this, or the other embodiment of the polarizer having an extended ranges of 
operation wavelengths, at least one cholesteric liquid crystal layer has, in its thickness, a 
gradient of the cholesteric spiral pitch and, as a result, has the spectral bandwidth of the 
light reflection of not less than 100 nm. 

Preferable is a polarizer, characterized in that at least one layer of the cholesteric 
liquid crystal is made of a polymeric cholesteric liquid crystal. 

A quarter-wave plate can be further installed so that to avoid energy losses in 
converting the circular polarized light, that leaves the polarizer, into the linearly polarized 
light at output of the polarizer. 

Fig. 2 schematically shows a general view of the proposed polarizer, whose cross- 
section is shovm in Fig. 1. The polarizer is implemented in the form of a single film or 
plate 1, on whose first surface sequentially applied are system of microlenses 2 and 
sectioned metallic mirror 3 optically coincidental with said system of microlenses, and on 
the second surface of the film applied is means 4 for dividing the non-polarized light 
beams into the polarized passing and reflected light beams that include at least one 
cholesteric liquid crystal layer. As the result of operation of the polarizer, energy of non- 
polarized light 5 practically completely is converted into energy of polarized beams 7 and 
9 with the identical circular polarization. 

Fig. 3 schematically shows a cross-section of the proposed polarizer according to 
another embodiment, implemented in the form of a single film or plate 1, on whose first 
surface applied is system of microlenses 2 and sectioned metallic mirror 3 optically 
coincidental with said system of- microlenses. Upstream of sectioned metallic mirror 3 
positioned is quarter- wave plate 10, which is sectioned, i.e. covering at least the entire 
surface of sectioned metallic mirror 3, as shown in Fig. 3, or non-sectioned, i.e. entirely 
covering the first surface of the polarizer. On the second surface of film 1 applied is means 
4 for dividing the non-polarized light beams into the polarized passing and reflected light 
beams, which means includes at least one birefringent layer having constant'^^jn'Me layer 
thickness, directions of optical axes. 

Operation of the proposed polarizer can be explained as follows (for a more ready 
landerstanding, in Fig. 3 the travel path of the rays is simplified, without taking into 
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account the refraction on the boundaries of different layers, and only for one microlens). 
Non-polarized light 5 is incident on a first surface of the polarizer and focused by the 
microlenses into the polarizer, thus forming light beams 6. Sectioned metallic mirror 3 
does not practically shield the non-polarized light, because the transverse dimensions of its 
light reflecting elements are selected to be much smaller than those of the microlenses 
(e.g., the transverse dimensions of the light reflecting elements are 10 mem, and those of 
the microlenses - 100-200 mem). Light beams 6, focused by microlenses 2, are incident 
upon means 4 for dividing the non-polarized light beams into the polarized passing and 
reflected light beams, which means includes at least one birefringent layer having constant, 
in the layer thickness, directions of optical axes. Thereby, about an half of the light energy 
of the non-polarized light beams 6 is converted into energy of passing light beams 7, for 
example, with the linear polarization, perpendicular to the pattern plane. The other half of 
the light energy of non-polarized light beams 6 is converted into energy of reflected light 
beams 8, in this example, having the linear polarization, parallel to the pattern plane. 
Reflected light beams 8 having the linear polarization, parallel to the pattern plane, pass 
through quarter- wave plate 10 and focused into a point on the light reflecting elements of 
metallic mirror 3 (for this purpose, the focal distance, or, in other words, the focal power 
of microlenses 2 is selected appropriately). Light beams 9, reflected from metallic mirror 3 
and having passed one again through quarter- wave plate 10, have the linear polarization, 
perpendicular to the pattern plane, i.e. orthogonal with the linear polarization of light 
beams 8 incident on metallic mirror 3. Such change of polarization is caused by the known 
optical properties of the combination of a quarter-wave plate and a metallic mirror. Light 
beams 9, having the linear polarization, perpendicular to the pattern plane, pass through 
the birefringent layer having constant, in the layer thickness, directions of optical axes, 
without any change therein. Thus, as the result of operation of the polarizer, energy of non- 
polarized light 5 is practically completely converted into energy of outcoming polarized 
beams 7 and 9 having the identical linear polarization (in this example - the polarization 
that js perpendicular to the pattern plane) of an high dgree. 

Fig. 4 schematically shows a cross-section of the proposed polarizer according to 
the embodiment implemented in the form of a single film or plate 1, on whose first surface 
applied is sectioned metallic mirror 3, and on the second surface of the film sequentially 
applied are system of microlenses 2, optically coincidental with sections of metallic mirror 
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3, and means 4 for dividing the non-polarized light beams into the polarized passing and 
reflected light beams, which means includes at least one layer of a cholesteric liquid 
crystal. 

Operation of the proposed polarizer can be explained as follows (for a more ready 
understanding. Fig. 4 shows a simplified travel path of the rays, without taking into 
account the refraction on boundaries of different layers, and only for one microlens). Non- 
polarized light 5 passes through film 1 and system of microlenses 2, which system by 
virtue of focusing converts incoming non-polarized light 5 into a plurality of identical light 
beams. These beams are incident on means 4 for dividing the non-polarized light beams 
into the polarized passing and reflected beams, which means includes at least one layer of 
a cholesteric liquid crystal. Sectioned metallic mirror 3 does not practically shield non- 
polarized light 5, because the transverse dimensions of its light reflecting elements are 
selected to be much smaller than those of the microlenses (e.g., the transverse dimensions 
of the light reflecting elements are 10 mem, and those of the microlenses - 100-200 mem). 
Therefore, about an half of the light energy of the non-polarized light beams, having 
passed through polarizing means 4, is converted into energy of passing light beams 7, 
having, for example, the right circular polarization (the direction of the circular 
polarization of the passing light beams is opposite to the spiral sign of the used cholesteric 
liquid crystal). The other half of the light energy of the non-polarized light beams is 
converted into energy of reflected light beams 8, in this example, having the left circular 
polarization (the direction of the circular polarization of the reflected light beams 
coincides with the spiral sign of the used cholesteric liquid crystal). The reflected from 
polarizing means 4 and having passed once again system of microlenses 2, light beams 8 
having the left circular polarization are focused into a point on the light reflecting 
elements of metallic mirror 3 (for this purpose, the focal distance, or, in other words, the 
focal power of microlenses 2 is selected appropriately). The reflected from metallic mirror 
3 light beams 9 have the right circular polarization, i.e. the polarization that is opposite to 
polarization of light beams 8 incident on metallic mirror 3. Such alteration of the 
polarization is caused by the known optical properties of a metallic mirror. Light beams 9 
having the right circular polarization pass through the cholesteric liquid crystal layer 
without a change therein. Thus, as the result of operation of the polarizer, energy of non- 
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polarized light 5 practically completely is converted into energy of outcoming polarized 
beams 7 and 9 having the identical circular polarization of an high degree. 

More preferable is a polarizer according to the invention, characterized in that at 
least one layer of a cholesteric liquid crystal has, in its thickness, a gradient of the 
cholesteric spiral, and, as a result, has the spectral bandwidth of the light selective 
reflection of not less than 100 nm. 

Fig. 5 schematically shows a cross-section of the proposed polarizer according to 
the embodiment implemented in the form of a single film or plate 1, on whose first surface 
applied is sectioned metallic mirror 3. Upstream of metallic mirror 3 applied is quarter- 
wave plate 10, which is sectioned, i.e. covering at least the entire surface of sectioned 
metallic mirror 3, as shown in Fig.5, or non-sectioned, i.e. covering entirely a first surface 
of the polarizer. On the second surface of the film sequentially applied are system of 

microlenses 2, optically coincidental wjlh ^ctions of metallic m irror 3 and rp ^^ p.: d fi^ 

, . ^-^flv^v' ,4 Joyi<>ra r\t gczQsj, jke tW't t Hjtirvjeii cUutkiPhl e^j-h'ia^ a)^-es 
dividing the non-polanzed hghi^'beams-TiitrihepolSi^-^ssing an3'l€?[^^^^^^Z^Z^^^ 

beams, which means includes at least one birefringent layer*of^«^^SiMqni5-ciystal. 

Operation of the proposed polarizer can be explained as follows (for a more ready 
understanding. Fig. 5 shows a simplified travel path of the rays, without taking into 
account the refi-action on boiihdaries of different layers, and only for one microlens). Non- 
polarized light 5 passes through film 1 and system of microlenses 2, which system by 
virtue of focusing converts incoming non-polarized light 5 into a plurality of identical light 
beams. These beams are incident on means 4 for dividing the non-polarized light beams 
into the polarized passing and reflected beams, which means includes at least one 
birefringent layer having constant, A the layer thickness, directions of optical axes. 
Sectioned metallic mirror 3 does not practically shield non-polarized light 5, because the 
transverse dimensions of its light reflecting elements are selected to be much smaller than 
those of microlenses (e.g., the transverse dimensions of the light reflecting elements are 10 
mem, and those of the microlenses'- 100-200 mem). Therefore, about an half of the light 
energy of the non-polarized light beams, having passed through polarizing means 4, is 
converted into energy of passing light beams 7, having, for example, the linear 
polarization, perpendicular to the pattern plane. The other half of the light energy of the 
non-polarized light beams is converted into energy of reflected light beams 8, in this 
example, having the linear polarization, parallel to the pattern plane. The reflected from 
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polarizing means 4 and having passed once again system of microlenses 2, light beams 8 
pass through quarter-wave plate 10 and are focused into a point on the light reflecting 
elements of metallic mirror 3 (for this purpose, the focal distance, or, in other words, the 
focal power of microlenses 2 is selected appropriately). The passed through quarter-wave 
plate 10, reflected from metallic mirror 3 and passed once again through quarter-wave 
plate 10, light beams 9 have the linear polarization, perpendicular to the pattern plane, i.e. 
that is orthogonal with polarization of light beams 8 incident upon metallic mirror 3 .. Such 
alteration of the polarization is caused by the known optical properties of the combination 
of a quarter-wave plate and a metallic mirror. Light beams 9 having the linear polarization, 
perpendicular to the pattern plane, pass through the birefringent layer having constant, in 
the layer thickness, directions of optical axes, without a change therein. Thus, as the result 
of operation of the polarizer, energy of non-polarized light 5 practically completely is 
converted into energy of outcoming polarized beams 7 and 9 having the identical linear 
polarization (in this example, perpendicular to the pattern plane) of an high degree. 

Fig. 6 schematically shows a cross-section of the proposed polarizer according to 
the embodiment implemented in the form of two, for example, laminated films or plates 1 
and 1 1, wherein on the external surface of a first film or plate applied is a first system of 
microlenses 2, on the intemai'surface of the first or second film or plate applied is metallic 
mirror 3, and on the external surface of the second film or plate sequentially applied are 
the second system of microlenses 2 optically coincidental with sections of metallic mirror 
3 and with the first system of microlenses, and means 4 for dividing the non-polarized light 
beams into the polarized passing and reflected light beams, which means includes at least 
one layer of a cholesteric liquid crystal. 

Operation of the proposed polarizer can be explained as follows (for a more ready 
understanding. Fig. 6 shows a simplified travel path of the rays, and only for one 
microlens). Non-polarized light 5 passes through the first system of microlenses 2, which 
system converts incoming non-polarized light 5 into a plurality of identical light beams 6 
and focuses the same on the places of the internal surface of the first film or plate, which 
are not covered with sections of metallic mirror 3. Having passed the focus, beams 6 are 
incidemt on means 4 for dividing the non-polarized light beams into the polarized passing 
and reflected beams, which means includes at least one layer of a cholesteric liquid crystal. 
About an half of the light energy of the non-polarized light beams, having passed through 
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polarizing means 4, is converted into energy of passing light beams 7, having, for example, 
the right circular polarization (the direction of the circular polarization of the passing light 
beams is opposite to the spiral sign of the used cholesteric liquid crystal). The other half of 
the light energy of the non-polarized light beams is converted into energy of reflected light 
beams 8, in this example, having the left circular polarization (the direction of the circular 
polarization of the reflected light beams coincides with the spiral sign of the used 
cholesteric liquid crystal). The reflected from polarizing means 4 and having passed once 
again the second system of microlenses 2, light beams 8, having the left circular 
polarization, have the parallel rays, i.e. beams 8 are focused in infinity (for this purpose, 
the focal distance, or, in other words, the focal power of the second system microlenses 2 
is selected appropriately). Having been reflected from metallic mirror 3 light beams 8 are 
converted into light beams 9 having the right circular polarization, i.e. the polarization that 
is opposite to polarization of light beams 8 incident on metallic mirror 3. Such alteration of 
the polarization is caused by the known optical properties of a metallic min-or. Sectioned 
metallic mirror 3 practically completely reflects beams 8, i.e. no loss of the light energy 
occurs, for the transverse dimensions of the places, whereat the light reflecting elements 
are absent, are selected to be much smaller than those of the microlenses (e.g. transverse 
dimensions of said place are 10 mem, and those of the microlenses - 100-200 mem). Light 
beams 9, having the right circular polarization and the parallel rays, pass through the 
second system of microlenses and the cholesteric liquid crystal layer without a change in 
the polarization and intensity, but they are converted into the convergent beams owing to 
passage through the second system of microlenses.. Thus, as the result of operation of the 
polarizer, energy of non-polarized light 5 practically completely is converted into energy of 
outcoming polarized beams 7 and 9 having the identical polarization of an high degree. 

Fig. 7 schematically shows a cross-section of the proposed polarizer according to 
the embodiment implemented in the form of two, for example, laminated films or plates 1 
and 11. On the external surface of a first film or plate applied is a first system of 
microlenses 2, on the intenial surface, for example, of the first film applied is a metallic 
mirror 3, whereon applied is a quarter-wave plate necessarily covering all sections of 
metallic mirror 3, and, possibly, to simplify the application technique, also covering the 
places not closed by sections of mirror 3. On the external surface of the second film or 
plate sequentially applied are the second system of microlenses 2 optically coincidental 
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with sections of metallic mirror 3 and with the first system of microlenses, and means 4 for 
dividing the non-polarized light beams into the polarized passing and reflected light 
beams, which means includes at least one birefringent layer having constant,>?the layer 
thickness, directions of optical axes. 

Operation of the proposed polarizer can be explained as follows (for a more ready 
understanding. Fig. 7 shows a simplified travel path of the rays, and only for one 
microlens). Non-polarized light 5 passes through system of microlenses 2, which system 
converts incoming non-polarized light 5 into a plurality of identical light beams 6 and 
focuses the same on the places of the internal surface of the first film, which are not 
covered with sections of metallic mirror 3. Having passed the focus, beams 6 are incident 
on means 4 for dividing the non-polarized light beams into the polarized passing and 
reflected beams, which means includes at least one birefiingent layer having constant, in 
the layer thickness, directions of optical axes. About an half of the light energy of the non- 
polarized light beams, having passed through polarizing means 4, is converted into energy 
of passing light beams 7, having, for example, the linear polarization perpendicular to the 
pattern plane. The other half of the light energy of the non-polarized light beams is 
converted into energy of reflected light beams 8, in this example, having the linear 
polarization, parallel to the pattern plane. Light beams 9, having passed quarter- wave plate 
10, reflected from metallic mirror 3 and having passed once again quarter- wave plate 10, 
have the linear polarization, perpendicular to the pattern plane, i.e. orthogonal with 
polarization of light beams 8 incident on metallic mirror 3. Such alteration of the 
polarization is caused by the known optical properties of the combination of a quarter- 
wave plate and a metallic mirror. Sectioned metallic mirror 3 practically completely 
reflects beams 8, i.e. no loss of the light energy occurs, for the transverse dimensions of the 
places, whereat the light reflecting elements are absent, are selected to be much smaller 
than those of the microlenses (e.g. transverse dimensions of said places are 10 mem, and 
those of the microlenses - 100-200 mem). Light beams 9 having the linear polarization, 
perpendicular to the pattern plane, pass through the birefiingent layer having constant, in 
the layer thickness, directions of optical axes without a change in the polarization and 
mtensity, but they are converted into the convergent beams owing to passage through the 
second system of microlenses. Thus, as the result of operation of the polarizer, energy of 
non-polarized light 5 practically completely is converted into energy of outcoming 
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polarized beams 7 and 9 having the identical linear polarization (in this case, the 
polarization perpendicular to the pattern plane) of an high degree. 

Fig. 8 schematically shows a cross-section of the proposed polarizer according to 
the embodiment implemented in the form of two, for example, laminated films or plates 1 
and 11. On the external surface of a first film or plate applied is a first system of 
microprisms 2, on the internal surface of the first or second film or plate applied is 
metallic mirror 3, optically coincidental with system of microprisms 12. On the external 
surface of the second film or plate sequentially applied is polarizing means 4 for dividing 
the non-polarized light beams into the polarized passing and reflected light beams, which 
means includes at least one layer of a cholesteric liquid crystal. 

Operation of the proposed polarizer can be explained as follows (for a more ready 
understanding. Fig. 8 shows a simplified travel path of the rays). Non-polarized light 5 
passes through system of microprisms 12, which system converts incoming non-polarized 
light 5 into a plurality of identical light beams 6 having parallel rays. Beams 6 are 
deflected fi-om the perpendicular to the film plane by the left and right slopes of prisms 12 
at the same angle to the right and to the left, respectively (in this embodiment the 
refi-active index of the materials of microprisms is selected to be greater than that of the 
film material), and pass the places in sectioned metallic mirror 3 not occupied by the light 
reflecting elements of mirror 3. Then non-polarized beams 6 are incident upon means 4 
for dividing the non-polarized light beams into the polarized passing and reflected beams, 
which means includes at least one cholesteric liquid crystal layer. About an half of the 
light energy of the non-polarized light beams 6, having passed through polarizing means 4, 
is converted into energy of passing light beams 7, having, for example, the right circular 
polarization (the direction of the circular polarization of the passing light beams is 
opposite to the sign of the spiral of the used cholesteric liquid crystal). The other half of 
the light energy of the non-polarized light beams 6 is converted into energy of reflected 
light beams 8, in this example, having the left circular polarization (the direction of the 
circular polarization of the reflected light beams coincides with the sign of the spiral of the 
used cholesteric liquid crystal). Light beams 8, having been reflected from metallic mirror 
3, are converted into light beams 9 having the right circular polarization, i.e. the 
polarization that is opposite to that of light beams 8 incident on metallic mirror 3. Such 
alteration of the polarization is caused by the known optical properties of a metallic 
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mirror. Sectioned metallic mirror 3 practically completely reflects beams 8, i.e. no loss of 
the light energy occurs, for the transverse dimensions of the light reflecting elements are 
selected to be equal or slightly greater than those of beams 8. Light beams 9 having the 
right circular polarization pass through the cholesteric liquid crystal layer without a change 
in the polarization and intensity state. Thus, as the result of operation of the polarizer, 
energy of non-polarized light 5 practically completely is converted into energy of 
outcoming polarized beams 7 and 9 having the identical circular polarization of an high 
degree. 

System of microprisms 12 applied on the external surface of the first film can have 
its vertexes facing the direction away fi-om the film. Microprisms can also have a shape 
other than triangular. 

Fig. 9 schematically shows a cross-section of the proposed polarizer according to 
the embodiment implemented in the form of two, for example, laminated films or plates 1 
and 11. On the external surface of a first film or plate applied is a first system of 
microprisms 2, on the internal surface of the first film or plate sequentially applied are 
metallic mirror 3, optically coincidental with system of microprisms 12, quarter- wave 
plate 10 necessarily covering all sections of metallic mirror 3, and, possibly, to simplify 
the application technique, also the places not covered by sections of metallic mirror 3. On 
the external surface of the second film applied is polarizing means 4 for dividing the non- 
polarized light beams into the polarized passing and reflected light beams, which means 
includes at least one birefiingent layer having constant, in the layer thickness, directions of 
optical axes. 

Operation of the proposed polarizer can be explained as follows (for a more ready 
understanding. Fig. 9 shows a simplified travel path of the rays). Non-polarized light 5 
passes through system of microprisms 12, which system converts incoming non-polarized 
light 5 into a plurality of identical light beams 6 having parallel rays. Beams 6 are 
deflected from the perpendicular to'the film plane by the left and right slopes of prisms 12 
at the same angles to the right and to the left, respectively, and pass the places in sectioned 
metallic mirror 3 not occupied by the light reflecting elements of mirror 3. 

Then non-polarized beams 6 are incident upon means 4 for dividing the non- 
polarized light beams into the polarized passing and reflected beams, which means 
includes at least one birefringent layer having constant, in the layer thickness, directions of 
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optical axes. About an half of the light energy of the non-polarized light beams 6, having 
passed through polarizing means 4, is converted into energy of passing Hght beams 7, 
having, for example, the linear polarization, perpendicular to the pattern plane. The other 
half of the light energy of the non-polarized light beams 6 is converted into energy of 
reflected light beams 8, in this example, . having the linear polarization, parallel to the 
pattem plane. Light beams 9, having passed through quarter-wave plate 10, been reflected 
from metallic mirror 3 and passed once again quarter- wave plate 10, have the linear 
polarization, perpendicular to the pattem plane, i.e. the polarization that is orthogonal with 
that of light beams 8 incident on metallic mirror 3. Such alteration of the polarization is 
caused by the known optical properties the combination of a quarter-wave plate and a 
metallic mirror. Sectioned metallic mirror 3 practically completely reflects beams 8, i.e. 
there is no loss of the light energy, for the transverse dimensions of the light reflecting 
elements are selected to be equal to, or slightly greater than those of beams 8. Light beams 
9 having the linear polarization, perpendicular to the pattem plane, pass through polarizing 
means 4 without a change in the polarization and intensity state. Thus, as the result of 
operation of the polarizer, energy of non-polarized light 5 practically completely is 
converted into energy of outcoming polarized beams 7 and 9 having the identical linear 
polarization of an high degree. 

Further possible versions of specific embodiments of the proposed polarizer are not 
restricted by the above-discussed examples. 
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CLAIMS 

1 . A polarizer, comprising means for converting the incoming non-polarized light into a 
plurality of identical light beams, a polarizing means for dividing the non-polarized 
light beams into the polarized passing and reflected light beams having different 
polarizations, a means for changing polarization of the light beams reflected from the 
polarizing means, and a reflecting means directing the light beams leaving the polarizer 
in essentially the same direction, characterized in that said polarizer is implemented in 
the form of at least one film or plate, said means being applied on their surface, said 
polarizing means includes at least one birefringent layer whose surface is essentially 
perpendicular to the axis of light beams, the means for changing polarization of the 
light beams reflected from the polarizing means, and the reflecting means directing the 
light beams leaving the polarizer in essentially the same direction are implemented as 
being coincidental with, and comprising a sectioned metallic mirror whose surface is 
essentially perpendicular to' the axis of the light beams. 

2. The polarizer as claimed in claim 1, characterized in that the polarizing means for 
dividing the non-polarized light beams into the passing and reflected light beams, which 
means includes at least one birefringent layer, comprises at least one layer of a 
cholesteric liquid crystal. 

3 . The polarizer as claimed in claim 2 characterized in that at least one cholesteric liquid 
crystal layer is made of a polymeric cholesteric liquid crystal. 

4. The polarizer as claimed in claim 2, characterized in that at least one cholesteric liquid 
crystal layer has, in the thickness, a gradient of the cholesteric spiral pitch and, as the 
result, has the spectral bandwidth of the light selective reflection of not less than 100 
nm. 

5. The polarizer as claimed in claim 2, characterized in that the polarizing means for 
dividing the non-polarized light beams into the pasing and reflected light beams, which 
means includes at least one birefringent layer, comprises at least three layers of 
cholesteric liquid crystals having bands of the light selective reflection in three different 
spectral ranges. 
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6. The polarizer as claimed in claim 1, characterized in that the polarizing means for 
dividing the non-polarized light beams into the polarized passing and reflected light 
beams includes at least one birefringent layer having constant, in the layer thickness, 
directions of optical axes, and upstream of the sectioned metallic mirror disposed is a 
quarter- wave plate. 

7. The polarizer as claimed in claim 6, characterized in that at least one birefringent layer 
is the anisotropically absorbing one and has at least one refractive index that grows as 
the polarized light wavelength increases at least in some range of the operation 
wavelengths. 

8. The polarizer as claimed in claim 1, characterized in that the means for converting the 
incoming non-polarized light into a plurality of identical light beams is implemented in 
the form of a system of microlenses that focus the light beams leaving the same into the 
polarizer. 

9. The polarizer as claimed in claim 8, characterized in that the microlenses system is 
implemented in the form of positive cylindrical microlenses entirely covering the 
polarizer surface. 

10. The polarizer as claimed in claim 1, characterized in that the means for converting the 
incoming non-polarized light into a plurality of identical light beams is implemented in 
the form of a system of microprisms entirely covering the polarizer surface. 

1 1 . The polarizer as claimed in claim 1 , characterized in that said polarizer is 
implemented in the form of a single film or plate, on whose first surface applied are a 
system of microlenses and a sectioned metallic mirror optically coincidental with said 
microlenses system, and on the second surface of a film or plate applied is a polarizing 
means for dividing the non-polarized light beams into the polarized passing and 
reflected light beams, including at least one cholesteric liquid crystal layer. 

12. The polarizer as claimed in claim 1, characterized in that said polarizer is 
implemented in the form of a single film or plate, on whose first surface applied is a 
system of microlenses, a sectioned metallic mirror optically coincidental with said 
microlenses system, and a quarter-wave plate, and on the second surface of a film or 
plate applied is a polarizing means for dividing the non-polarized light beams into the 
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polarized passing and reflected light beams, including at least one birefringent layer 
having constant, in the layer thickness, directions of optical axes. 

13. The polarizer as claimed in claim 1, characterized in that said polarizer is 
implemented in the form of a single film or plate, on whose first surface applied is a 
sectioned metallic mirror, and the second surface of a film or plate sequentially applied 
are a system of microlenses optically coincidental with sections of the metallic mirror, 
and a polarizing means for dividing the non-polarized light beams into the polarized 
passing and reflected light beams, including and least one cholesteric liquid crystal 
layer. 

14. The polarizer as claimed in claim, characterized in that said polarizer is implemented 
in the form of a single film or plate on whose first surface applied is a sectioned 
metallic mirror and quarter-wave plate, and on the second surface of a film or plate 
sequentially applied are a system of microlenses optically coincidental with sections of 
the metallic mirror, and a polarizing means for dividing the non-polarized light beams 
into the polarized passing and reflected light beams, including and least one birefringent 
layer having constant, in the layer thickness, directions of optical axes. 

15. The polarizer as claimed in claim 1, characterized in that said polarizer is 
implemented in the form of at least two laminated films or plates, on the external 
surface of a first film or plate applied is a first system of microlenses, and on the 
internal surface of the first or second film or plate applied is a sectioned metallic 
mirror, and on the extemal surface of the second film or plate further applied is the 
second systeni of microlenses optically coincidental with sections of metallic mirror 
and with the first system of microlenses, and a polarizing means for dividing the non- 
polarized light beams into the polarized passing and reflected light beams, including 
and least one cholesteric liquid crystal layer. 

16. The polarizer as claimed ^in claim 1, characterized in that said polarizer is 
implemented in the form of at least two laminated films or plates, on the extemal 
surface of a first film or plate applied is a first system of microlenses, on the internal 
surface of the first or second film or plate applied are a sectioned metallic mirror and 
quarter-wave plate, on the extemal surface of the second film or plate further applied is 
the second system of microlenses optically coincidental with sections of the metallic 
mirror and with the first system of microlenses, and a polarizing means for dividing the 
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non-polarized light beams into the polarized passing and reflected light beams, 
including and least one birefringent layer having constant, in the layer thickness, 
directions of optical axes. 

17, The polarizer as claimed in claim 1, characterized in that said polarizer is 
implemented in the form of two laminated films or plates, on the external surface of a 
first film or plate applied is a system of microprisms, on the internal surface of the first 
or second film or plate applied is a sectioned metallic mirror optically coincidental with 
the microprisms system, and on the external surface of the second film or plate applied 
is a polarizing means for dividing the non-polarized light beams into the polarized 
passing and reflected light beams, including at least one cholesteric liquid crystal layer. 

18. The polarizer as claimed in claim 1, characterized in that said polarizer is 
implemented in the form of at least two laminated films or plates, on the extemal 
surface of a first film or plate applied is a system of microprisms, on the intemal surface 
of the first film or plate sequentially applied are a sectioned metallic mirror optically 
coincidental with the microprisms system and a quarter-wave plate, on the extemal 
surface of the second film or plate applied is a polarizing means for dividing the non- 
polarized light beams into the polarized passing and reflected light beams, including 
and least one birefiingent layer having constant, in the layer thickness, directions of 
optical axes. 
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ABSTRACT 

The invention relates to optics, particularly to optical polarizers, that are suitable to 
be used in liquid crystal displays, including those of the projection type, lighting fixtures, 
optical instruments. 

Proposed is a polarizer including a means for converting the incoming non- 
polarized light into a plurality of identical light beams, a polarizing means for dividing the 
non-polarized light beams into the polarized passing and reflected light beams having 
different polarizations, a means for changing polarization of the light beams reflected from 
the polarizing means, and a reflecting means that directs the light beams leaving the 
polarizer in essentially the same direction, characterized in that said polarizer is 
implemented in the form of at lest one film or plate, said means, being applied on the 
surface thereof, said polarizing means includes at least on birefringent layer whose surface 
is essentially perpendicular to the axis of the light beams; the means for changing 
polarization of the light beams reflected from the polarizing means, and the reflecting 
means that directs the. light beams leaving the polarizer in essentially the same direction 
being implemented as coincidental, and comprising a sectioned metallic mirror whose 
surface is essentially perpendicular to the axis of light beams, the polarizing means 
comprising at least one layer of a cholesteric liquid crystal, or a birefiingent layer having 
constant, in the layer thickness, directions of optical axes. 

The result of the invention is an improvement of the polarization degree of the light 
outcoming from the polarizer, whereby an high energy coefficient of conversion of the 
non-polarized light into the polarized one is maintained; and also is a simplified design of 
the polarizer. 



17 claims, 9 figs. 



